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S40 

542 

543 
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T005 


Completed  the  entire  protocol 
Completed  the  entire  protocol 
Completed  the  entire  protocol 
Completed  the  entire  protocol 
Completed  the  entire  protocol 
Completed  the  entire  protocol 


260  Hz  center  frequency,  146  dB  peak  SPL 
Preexposure  thresholds  (dB  SPL) 
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1.0 

1.4 
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2.8 

4.0 

5.7 

8.0 

S35 

23.0 

8.0 

0.0 

0.0 

3.0 

-3.0 

3.0 

-3.0 

0.0 

5.0 

S40 

24.0 

3.0 

5.0 

3.0 

4.0 

0.0 

2.0 

0.0 

1.0 

2.0 

S42 

26.0 

5.0 

7.0 

5.0 

2.0 

2.0 

2.0 

2.0 

3.0 

2.0 

S43 
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5.0 

1.0 

-3.0 

-2.0 

0.0 

0.0 
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1.0 

4.0 
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0.0 

0.0 

1.0 
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3.0 

3.0 

2.0 
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1.0 
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1.2 

-0.2 
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1.5 

1.5 

3.2 

S.D. 
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3.1 
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2.3 
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1.2 
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1.0 

1.7 
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8.0 

S35 

55.8 

46.6 

34.8 

36.8 

33.8 

35.8 

35.8 

21.8 

22.8 

21.8 

S40 

24.6 

5.6 

7.6 

3.6 

4.6 

2.6 

0.6 

0.6 

3.6 

2.6 

S42 

24.8 

7.8 

7.8 

5.8 

2.8 

0.8 
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0.8 

1.8 
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S43 
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32.4 

12.8 

10.8 

5.8 

1.8 

11.4 

8.6 

10.8 

9.8 

S50 
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14.0 
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5.0 
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7.0 
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2.0 
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9.5 

11.8 

7.3 
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17.5 

11.4 

14.0 

12.6 

13.4 

12.9 

7.8 

7.8 

7.0 
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threshold  shift 

(dB) 

AnimalXkHz 

:  0.1 

0.2 

0.5 

1.0 

1.4 

2.0 

2.8 

4.0 

5.7 

8.0 

S35 

32.8 

38.6 

34.8 

36.8 

30.8 

38.8 

32.8 

24.8 

22.8 

16.8 

S40 

0.6 

2.6 

2.6 

0.6 

0.6 

2.6 

-1.4 

0.6 

2.6 

0.6 

S42 

-1.2 

2.8 

0.8 

0.8 

0.8 

-1.2 

6.8 

-1.2 

-1.2 

0.8 

S43 

16.0 
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11.8 

13.8 

7.8 

1.8 

11.4 

4.6 

9.8 

5.8 

S50 
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4.0 

12.0 

10.0 

4.0 

4.0 

4.0 

TOO  5 
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0.0 

2.0 

-4.0 

0.0 

4.0 

0.0 

2.0 

2.0 

10.0 

Mean 

11.0 

15.2 

11.0 

8.3 

7.3 

9.7 

9.9 

5.8 

6.7 

6.3 

S.D. 

13.6 

15.9 

12.9 

15.2 

11.9 

14.9 

12.3 

9.6 

8.7 

6.2 
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e.Tiporary  Threshold  Shift  idB)  :  260  Hz  center  frequency,  146  dB  peak  SPL 
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Temporary  Threshold  Shift  (dB) ;  260  Hz  center  frequency,  146  dB  peak  3PL 
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260  Hz  center  frequency,  146  dB  peak  SPL 


Total  number 

of  cochlear 

sensory 

cells  missing 

1st  row 

2nd  row 

3rd  row 

Total 

Animal 

Inner 

outer 

outer 

outer 

outer 

number 

hair 

hair 

hair 

hair 

hair 

cells 

cells 

cells 

cells 

cells 

S35 

123 

1304 

1160 

669 

3133 

S40 

22 

319 

167 

260 

746 

S42 

23 

72 

106 

102 

280 

S43 

7 

75 

93 

80 

248 

S50 

80 

308 

245 

250 

803 

T005 

5 

51 

48 

41 

140 

Group 

mean  43 

892 

S.D. 

48 

1132 

S.E. 

19 

462 

Total  sensory  cell  losses  over  octave  band  lengths  of  the 
cochlea  centered  at  the  frequencies  indicated 


Octave  band 

Inner 

Outer 

center 

hair 

hair 

f  requency 

cells 

cells 

Group  means 


0.125  kHz 

3.8 

79.0 

0.25  kHz 

6.0 

171.8 

0.5  kHz 

25.5 

263.2 

1  kHz 

1.2 

123.8 

2  kHz 

1.3 

148.7 

4  kHz 

1.2 

75.8 

8  kHz 

2.0 

10.0 

i6  kHz 

2.3 

19.3 

Standard  deviations 


0.125  kHz 

2.1 

63.6 

0.25  kHz 

11.8 

170.8 

0.5  kHz 

36.6 

264.4 

1  kHz 

1.5 

245.2 

2  kHz 

1.6 

324.5 

4  kHz 

1.0 

154.7 

8  kHz 

1.3 

6.1 

16  kHz 

3.8 

25.0 

7 


260  Hz  center  frequency,  146  dB  peak  SPL 
Total  sensory  cell  losses  over  octave  band  frequencies 


1st  row 

2nd  row 

3rd  row 

Comb. 

Inner 

outer 

outer 

outer 

outer 

Inner 

Outer 

hair 

hair 

hair 

hai  r 

hair 

pillar 

pillar 

cells 

cells 

cells 

cells 

cells 

cells 

cells 

Chinchilla  S35D 

125  kHz  5 

63 

46 

42 

151 

1 

14 

.25  kHz 

30 

240 

121 

121 

482 

88 

83 

0.5  kHz 

86 

261 

257 

130 

648 

176 

112 

1  kHz 

0 

278 

288 

58 

624 

0 

0 

2  kHz 

0 

291 

298 

222 

811 

3 

0 

4  kHz 

0 

158 

146 

87 

391 

1 

2 

8  kHz 

1 

4 

3 

8 

15 

0 

0 

16  kHz 

1 

9 

1 

1 

11 

0 

0 

TOTALS 

123 

1304 

1160 

669 

3133 

269 

211 

Chinchilla 

S40D 

125  kHz 

5 

54 

41 

68 

163 

0 

0 

.25  kHz 

2 

91 

57 

80 

228 

0 

22 

0.5  kHz 

6 

141 

54 

78 

273 

0 

4 

1  kHz 

3 

15 

2 

11 

28 

3 

1 

2  kHz 

2 

5 

4 

8 

17 

0 

2 

4  kHz 

0 

8 

5 

2 

15 

0 

0 

8  kHz 

4 

5 

4 

8 

17 

1 

0 

16  kHz 

0 

0 

0 

5 

5 

0 

0 

TOTALS 

22 

319 

167 

260 

746 

4 

29 

Chinchilla 

S42D 

125  kHz 

6 

7 

9 

11 

27 

0 

5 

.25  kHz 

1 

33 

32 

33 

98 

0 

1 

0 . 5  kHz 

4 

2 

8 

3 

13 

0 

0 

1  kHz 

3 

3 

1 

6 

10 

0 

0 

2  kHz 

4 

7 

9 

4 

20 

0 

0 

4  kHz 

2 

1 

22 

8 

31 

0 

0 

8  kHz 

2 

2 

0 

10 

12 

0 

0 

1  6  kHz 

1 

17 

25 

27 

69 

0 

1 

TOTALS 

23 

72 

106 

102 

280 

0 

7 
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260  Hz  center  frequency,  146  dB  peak  SPL 


Total 

sensory 

cell  losses  over 

octave 

band  frequencies 

1st  row  2nd  row 

3rd  row 

Comb. 

Inner 

outer 

outer 

outer 

outer 

Inner 

Outer 

hair 

hair 

hair 

hair 

hair 

pillar 

pillar 

cells 

cells 

cells 

cells 

cells 

cells 

cells 

Chinchilla  S43D 

125  kHz 

3 

5 

3 

15 

23 

0 

2 

,25  kHz 

0 

5 

2 

7 

14 

0 

0 

0 . 5  kHz 

1 

39 

48 

41 

128 

5 

21 

1  kHz 

0 

10 

25 

5 

40 

0 

3 

2  kHz 

0 

12 

7 

5 

24 

0 

0 

4  kHz 

1 

2 

5 

1 

8 

0 

0 

8  kHz 

1 

2 

3 

5 

10 

0 

0 

16  kHz 

1 

0 

0 

1 

1 

0 

0 

TOTALS 

7 

75 

93 

80 

248 

5 

26 

Chinchilla 

S50D 

125  kHz 

4 

23 

23 

31 

77 

0 

0 

.25  kHz 

2 

67 

43 

54 

164 

1 

3 

0.5  kHz 

56 

192 

166 

146 

504 

127 

109 

1  kHz 

1 

7 

7 

4 

18 

0 

0 

2  kHz 

2 

7 

4 

3 

14 

0 

0 

4  kHz 

2 

3 

1 

3 

7 

0 

0 

8  kHz 

3 

2 

0 

3 

5 

0 

0 

16  icHz 

10 

7 

1 

6 

14 

0 

0 

TOTALS 

80 

308 

245 

250 

803 

128 

112 

Chinchilla 

T005 

125  kHz 

0 

7 

5 

21 

33 

0 

0 

.25  kHz 

1 

32 

9 

4 

45 

0 

0 

0.5  !iHz 

0 

2 

9 

2 

13 

0 

0 

1  kHz 

0 

1 

20 

2 

23 

0 

0 

2  kHz 

0 

3 

0 

3 

6 

0 

0 

4  kHz 

2 

1 

0 

2 

3 

0 

0 

8  kHz 

1 

0 

0 

1 

1 

0 

0 

16  kHz 

1 

5 

5 

6 

16 

0 

0 

TOTALS 

5 

51 

48 

41 

140 

0 

0 
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260  Hz  center  frequency,  146  dB  peak  SPL 


Total 

sensory  cell  losses  over 

1st  row  2nd  row  3rd  row 

octave 

Comb . 

band  frequencies 

Inner 

outer 

outer 

outer 

outer 

Inner 

Outer 

hair 

hair 

hair 

hair 

hair 

pillar 

pillar 

cells 

cells 

cells 

cells 

cells 

cells 

cells 

Group  means 

0.125  kHz  3.8 

26.5 

21.2 

31.3 

79.0 

0.2 

3.5 

0.25 

kHz 

6.0 

78.0 

44.0 

49.8 

171.8 

14.8 

18.2 

0.5 

kHz 

25.5 

106.2 

90.3 

66.7 

263.2 

51,3 

41.0 

1 

kHz 

1.2 

52.3 

57.2 

14.3 

123.8 

0.5 

0.7 

2 

kHz 

1.3 

54,2 

53.7 

40.8 

148.7 

0.5 

0.3 

4 

kHz 

1,2 

28.8 

29.8 

17.2 

75.8 

0.2 

0.3 

8 

kHz 

2.0 

2.5 

1.7 

5.8 

10.0 

0.2 

0.0 

16 

kHz 

2.3 

6.3 

5.3 

7.7 

19.3 

0.0 

0.2 

TOTALS 

43.3 

354.8 

303.2 

233.7 

891.7 

67.7 

64.2 

Group  standard 

deviations 

0.125  kHz 

2.1 

25.8 

18.7 

21.2 

63.6 

0.4 

5.5 

0.25  kHz 

11.8 

84.9 

43.0 

45.2 

170.8 

35.8 

32.9 

0.5  kHz 

36.6 

108.4 

100.0 

62.2 

264.4 

79.1 

54.4 

1  kHz 

1.5 

110.7 

113.5 

21.6 

245.2 

1.2 

1.2 

2  kHz 

1.6 

116.1 

119.7 

88.8 

324.5 

1.2 

0.8 

4  kHz 

1.0 

63.3 

57.5 

34.3 

154.7 

0.4 

0.8 

8  kHz 

1.3 

3  .8 

1.9 

3.4 

6.1 

0.4 

0.0 

16  kHz 

3.8 

6.4 

9.8 

9.8 

25.0 

0.0 

0.4 

TOTALS 

47.6 

480.6 

425.3 

231.8 

1131.9 

110.7 

82.4 

10 


260  Hz  center  frequency,  146  dB  peak  SPL 
Percent  sensory  cell  losses  over  octave  band  frequencies 


1st  row  2nd  row  3rd  row  Comb. 


Inner 

hair 

cells 

Chinchilla  S35D 

outer 

hair 

cells 

outer 

hair 

cells 

outer 
hai  r 
cells 

outer 

hair 

cells 

Inner 

pillar 

cells 

Outer 

pillar 

cells 

0.125 

kHz 

3.6 

35.0 

25.5 

23.3 

27.9 

0.3 

7.7 

0.25 

kHz 

12.6 

75.7 

38.1 

38.1 

50.6 

18.1 

26.1 

0.5 

kHz 

36.1 

83.1 

81.8 

41.4 

68.8 

35.5 

35.6 

1 

kHz 

0.0 

92.3 

95.6 

19.2 

69.0 

0.0 

0.0 

2 

kHz 

0.0 

94.7 

97.0 

72.3 

88.0 

0.6 

0.0 

4 

kHz 

0.0 

51.4 

47.5 

28.3 

42.4 

0.2 

0.6 

8 

kHz 

0.4 

1.2 

0.9 

2.5 

1.5 

0.0 

0.0 

16 

kHz 

0.4 

3.0 

0.3 

0.3 

1.2 

0.0 

0.0 

Chinchilla  S40D 


0.125 

kHz 

3.6 

30.0 

22.7 

37.7 

30.1 

0.0 

0.0 

0.25 

kHz 

0.8 

28.7 

18.0 

25.3 

24.0 

0.0 

6.9 

0.5 

kHz 

2.5 

44.7 

17.1 

24.7 

28.8 

0.0 

1.2 

1 

kHz 

1.2 

5.0 

0.6 

3.6 

3.1 

0.6 

0.3 

2 

kHz 

0.8 

1.6 

1.3 

2.6 

1.8 

0.0 

0.6 

4 

kHz 

0.0 

2.6 

1.6 

0.6 

1.6 

0.0 

0.0 

8 

kHz 

1.6 

1.6 

1.3 

2.6 

1.8 

0.2 

0.0 

16 

kHz 

0.0 

0.0 

0.0 

1.6 

0.5 

0.0 

0.0 

Chinchilla  S42D 


0.125 

kHz 

4.3 

3.8 

4.9 

6.0 

4.9 

0.0 

2.7 

0.25 

kHz 

0.4 

10.3 

10.0 

10.3 

10.2 

0.0 

0.3 

0.5 

kHz 

1.6 

0.6 

2.5 

0.9 

1.3 

0.0 

0.0 

1 

kHz 

1.2 

0.9 

0.3 

1.9 

1.0 

0.0 

0.0 

2 

kHz 

1.7 

2.2 

2.9 

1.2 

2.1 

0.0 

0.0 

4 

kHz 

0.8 

0.3 

7.0 

2.5 

3.3 

0.0 

0.0 

8 

kHz 

0.8 

0.6 

0.0 

3.2 

1.3 

0.0 

0.0 

16 

kHz 

0.4 

6.1 

9.0 

9.7 

8.3 

0.0 

0.3 
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260  Hz  center  frequency,  146  clB  peak  SPL 
Percent  sensory  cell  losses  over  octave  band  frequencies 


Inner 
hai  r 
cells 

Chinchilla  S43D 

1st  row 
outer 
hair 
cells 

2nd  row 
outer 
hair 
cells 

3rd  row 
outer 
hair 
cells 

Comb, 
outer 
hai  r 
cells 

Inner 

pillar 

cells 

Outer 

pillar 

cells 

125 

kHz 

1.9 

2.4 

1.4 

7.4 

3.7 

0.0 

0.9 

.25 

kHz 

0.0 

1.4 

0.5 

1.9 

1.3 

0.0 

0.0 

0.5 

kHz 

0.3 

11.1 

13.7 

11.7 

12.2 

0.9 

6.0 

1 

kHz 

0.0 

2.9 

7.4 

1.4 

3.9 

0.0 

0.8 

2 

kHz 

0.0 

3.5 

2.0 

1.4 

2.3 

0.0 

0.0 

4 

kHz 

0.3 

0.5 

1.4 

0.2 

0.7 

0.0 

0.0 

8 

kHz 

0.3 

0.5 

0.8 

1.4 

0.9 

0.0 

0.0 

16 

kHz 

0.3 

0.0 

0.0 

0.3 

0.1 

0.0 

0.0 

Chinchilla  S50D 

125  kHz 

2.8 

12.5 

12.5 

16.9 

14.0 

0.0 

0.0 

.25  kHz 

0.8 

20.9 

13.4 

16.8 

17.0 

0.2 

0.9 

0.5  kHz 

23.3 

60.3 

52.2 

45.9 

52.8 

25.2 

34.2 

1  kHz 

0.4 

2,2 

2.2 

1.3 

1.9 

0.0 

0.0 

2  kHz 

0.8 

2.2 

1.2 

0.9 

1.4 

0.0 

0.0 

4  kHz 

0.8 

0.9 

0.3 

0.9 

0.7 

0.0 

0.0 

8  kHz 

1.1 

0.6 

0.0 

0.9 

0.5 

0.0 

0.0 

16  kHz 

4.1 

2.3 

0.3 

1.9 

1.5 

0.0 

0.0 

Chinchilla 

1  T005 

125  kHz 

0.0 

3.6 

2.5 

10.8 

5.6 

0.0 

0.0 

.25  kHz 

0.3 

9.3 

2.6 

1.1 

4.3 

0.0 

0.0 

0.5  kHz 

0.0 

0.5 

2.6 

0.5 

1,2 

0.0 

0.0 

1  kHz 

0.0 

0.3 

6.1 

0.6 

2.3 

0.0 

0.0 

2  kHz 

0.0 

0.9 

0.0 

0.9 

0.6 

0.0 

0.0 

4  kHz 

0.7 

0.3 

0.0 

0.6 

0.3 

0.0 

0.0 

8  kHz 

0.3 

0.0 

0.0 

0.3 

0.1 

0.0 

0.0 

16  kHz 

0.4 

1.6 

1.6 

2.0 

1.7 

0.0 

0.0 
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260  Hz  center  frequency,  146  dB  peak  SPL 
Percent  sensory  cell  losses  over  octave  band  frequencies 


1st  row 

2nd  row 

3td  row 

Comb . 

Inner 

oute  r 

outer 

cuter 

outer 

Inne  r 

Oute  r 

hair 

hair 

hair 

hair 

hai  r 

pillar 

pillar 

cells 

cells 

cells 

cells 

cells 

cells 

cells 

Group  means 

0.125 

kHz 

2.70 

14.55 

11.58 

17.02 

14.38 

0.05 

1.88 

0.25 

kHz 

2.48 

24.38 

13.77 

15.58 

17.91 

3.05 

5.70 

0.5 

kHz 

10.63 

33.38 

28.32 

20.85 

27.52 

10.27 

12.83 

1 

kHz 

0.47 

17.27 

18.70 

4.67 

13.54 

0.10 

0.16 

n 

kHz 

0.55 

17.52 

17.40 

13.22 

16.04 

0.10 

0.10 

4 

kHz 

0.43 

9.33 

9.63 

5.52 

8.16 

0.03 

0.10 

8 

kHz 

0.75 

0.75 

0.50 

1.82 

1.02 

0.03 

0.00 

16 

kHz 

0.93 

2.17 

1.87 

2.63 

2.22 

0.00 

0.05 

Group  standard 

deviations 

0.125 

kHz 

1.56 

14.45 

10.48 

12.00 

11.93 

0.12 

3.04 

0.25 

kHz 

4.97 

26.90 

13.60 

14.34 

18.05 

7.37 

10.34 

0.5 

kHz 

15.34 

34.57 

31.93 

19.80 

28.13 

15.90 

17.24 

1 

kHz 

0.59 

36.80 

37.78 

7.19 

27.20 

0.24 

0.33 

2 

kHz 

0.69 

37.82 

39.01 

28.95 

35.26 

0.24 

0.24 

4 

kHz 

0.38 

20.63 

18.72 

11.19 

16.81 

0.08 

0.24 

8 

kHz 

0.52 

0.56 

0.57 

1.12 

0.65 

0.08 

0.00 

16 

kHz 

1.56 

2.28 

3.54 

3.54 

3.02 

0.00 

0.12 
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k 

Summary  data  for  the  group  exposed  to: 


775  Hz  center  frequency,  134  dB  peak  SPL 


Animal  # 

Till 

- 

Completed  the  entire  protocol 

T132 

- 

Completed  the  entire  protocol 

T136 

- 

Con5)leted  the  entire  protocol 

U02 

- 

Completed  the  entire  protocol 

U05 

- 

Completed  the  entire  protocol 

20 


775  Hz  center  frequency,  134  dB  peak  SPL 
Preexposure  thresholds  (dB  SPL) 


Animal\kHz 

;  0.1 

0.2 

0.5 

1.0 

1.4 

2.0 

2.8 

4.0 

5.7 

8.0 

Till 

25.0 

8.0 

0.0 

2.0 

1.0 

1.0 

1.0 

1.0 

2.0 

7.0 

T132 

22.0 

8.0 

2.0 

4.0 

-3.0 

-1.0 

0.0 

1.0 

2.0 

11.0 

T136 

21.0 

8.0 

4.0 

2.0 

5.0 

1.0 

3.0 

1.0 

2.0 

9.0 

U02 

22.0 

7.0 

-3.0 

3.0 

-2.0 

0.0 

-2.0 

-2.0 

3.0 

4.0 

U05 

26.0 

1.0 

3.0 

5.0 

4.0 

4.0 

0.0 

2.0 

3.0 

0.0 

Mean 

23.2 

6.4 

1.2 

3.2 

1.0 

1.0 

0.4 

0.6 

2.4 

6.2 

S.D. 

2.2 

3.0 

2.8 

1.3 

3.5 

1.9 

1.8 

1.5 

0.6 

4.3 

Postexposure 

thresholds  (dB 

SPL) 

Animal\kH2 

;  0.1 

0.2 

0.5 

1.0 

1.4 

2.0 

2.8 

4.0 

5.7 

8.0 

Till 

24.0 

11.0 

5.0 

5.0 

4.0 

6.0 

6.0 

6.0 

5.0 

10.0 

T132 

22.6 

9.6 

1.6 

1.6 

2.6 

0.6 

0.6 

6.6 

5.6 

6.6 

Tl3u 

28.0 

13.0 

7.0 

5.0 

6.0 

8.0 

6.0 

8.0 

9.0 

8.0 

U02 

19.0 

10.0 

2.0 

6.0 

11.0 

5.0 

11.0 

9.0 

12.0 

7.0 

U05 

23.0 

4.0 

8.0 

4.0 

5.0 

1.0 

-1.0 

-1.0 

4.0 

1.4 

Mean 

23.3 

9.5 

4.7 

4.3 

5.7 

4.1 

4.5 

5.7 

7.1 

6.6 

S.D. 

3.2 

3.3 

2.9 

1.7 

3.2 

3.2 

4.8 

3.9 

3.3 

3.2 

Permanent 

threshold  shift 

(dB) 

Aniraal\kH2 

0.1 

0.2 

0.5 

1.0 

1.4 

2.0 

2.8 

4.0 

5.7 

8.0 

Till 

-1.0 

3.0 

5.0 

3.0 

3.0 

5.0 

5.0 

5.0 

3.0 

3.0 

T132 

0.6 

1.6 

-0.4 

-2.4 

5.6 

1.6 

0.6 

5.6 

3.6 

-4.4 

T136 

7.0 

5.0 

3.0 

3.0 

1.0 

7.0 

3.0 

7.0 

7.0 

-1.0 

U02 

-3.0 

3.0 

5.0 

3.0 

13.0 

5.0 

13.0 

11.0 

9.0 

3.0 

U05 

-3.0 

3.0 

5.0 

-1.0 

1.0 

-3.0 

-1.0 

-3.0 

1.0 

1.4 

Mean 

0.1 

3.1 

3.5 

1.1 

4.7 

3.1 

4.1 

5.1 

4.7 

0.4 

S.D. 

4.1 

1.2 

2.4 

2.6 

5.0 

3.9 

5.5 

5.1 

3.2 

3.1 
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eirporary  Threshold  Shift  (dB> :  775  Hz  center  frequency,  134  d3  peak  SPL 
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5.5 


Temporary  Threshold  Shifr  (oB) :  775  Hz  center  frequency,  134  cB  peak  S?L 
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775  Hz  center  frequency,  134  dB  peak  SPL 


Total  number  of  cochlear  sensory  cells  missing 


1st  row 

2nd  row 

3rd  row 

Total 

Animal 

Inner 

outer 

outer 

outer 

outer 

numbe  r 

hair 

hair 

hair 

hair 

hair 

cells 

cells 

cells 

cells 

cells 

Till 

14 

63 

67 

77 

207 

T132 

32 

87 

82 

78 

247 

T136 

0 

55 

61 

56 

172 

U02 

5 

46 

128 

165 

339 

U05 

7 

37 

121 

136 

294 

Group  mean 

12 

252 

S.D. 

12 

67 

S.E. 

6 

30 

Total  sensory  cell  losses  over  octave  band  lengths  of  the 
cochlea  centered  at  the  frequencies  indicated 


Octave  band  Inner  Outer 

center  hair  hair 

frequency  cells  cells 

Group  means 

0.125  kHz 
0.25  kHz 
0.5  kHz 

1  kHz 

2  kHz 
4  kHz 
8  kHz 

16  kHz 

Standard  deviations 


0.125 

kHz 

3.0 

32.7 

0.25 

kHz 

0.4 

26.5 

0.5 

kHz 

0.4 

46.0 

1 

kHz 

0.4 

10.0 

2 

kHz 

5.1 

37.0 

4 

kHz 

9.3 

59.5 

8 

kHz 

0.5 

24.9 

16 

kHz 

0.0 

2.5 

1.8 

61.8 

0.2 

32.8 

0.2 

49.2 

0.2 

15.0 

3.2 

28.4 

5.6 

40.0 

0.4 

20.4 

0.0 

4.2 

26 


775  Hz  center  frequency,  134  dB  peak  SPL 

Total  sensory  cell  losses  over  octave  band  frequencies 

1st  row  2nd  row  3rd  row  Comb. 

Inner  outer  outer  outer  outer  Inner  Outer 

hair  hair  hair  hair  hair  pillar  pillar 

cells  cells  cells  cells  cells  cells  cells 


Chinchilla  Till 


0.125  kHz  2  16  23  31  70  0  3 

0.25  kHz  0  6  6  7  19  0  0 

0.5  kHz  0  5  5  0  10  0  1 

1  kHz  0  3  2  3  8  0  0 

2  kHz  12  32  29  32  93  19  10 

4  kHz  0  0  1  1  2  0  0 

8  kHz  0  0  10  10  0 

16  kHz  0103400 

TOTALS  14  63  67  77  207  19  14 


Chinchilla  T132 


0.125  kHz 

7 

6 

’  3 

1? 

31 

0 

0 

0.25  kHz 

1 

4 

3 

1 

9 

0 

0 

0.5  kHz 

0 

11 

5 

10 

26 

0 

0 

1  kHz 

0 

4 

6 

4 

14 
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0 
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4 

3 

4 

11 

0 

0 

4  kHz 

22 

51 

46 

42 

139 

41 

30 

8  kHz 

1 

7 

3 

3 

13 

0 

2 

16  kHz 

0 

0 

3 

1 

4 

0 

0 

TOTALS 

32 

87 

82 

78 

IM 

41 

32 

Chinchilla  T136 


0.125 

kHz 

0 

4 

5 

15 

24 

0 

3 

0.25 

kHz 

0 

3 

1 

9 

13 

0 

0 

0.5 

kHz 

0 

43 

51 

30 

124 

0 

1 

1 

kHz 

0 

2 

0 

1 

3 

0 

0 

2 

kHz 

0 

1 

2 

0 

3 

0 

0 

4 

kHz 

0 

0 

0 

1 

1 

0 

0 

8 

kHz 

0 

2 

1 

0 

3 

0 

0 

16 

kHz 

0 

0 

1 

0 

1 

0 

0 

TOTALS 

0 

55 

61 

56 

172 

0 

4 

27 


775  Hz  center  frequency,  134  dB  peak  SPL 


Total  sensory  cell  losses  over  octave  band  frequencies 


1st  row 

2nd  row 

3rd  row 

Comb. 

Inner 

outer 

outer 

outer 

outer 

Inner 

Outer 

hair 

hai  r 

hair 

hair 

hair 

pillar 

pillar 

cells 

cells 

cells 

cells 

cells 

cells 

cells 

Chinchilla  U02D 


0.125  kHz 

0 

3 

24 

62 

89 

0 

0 

0.25  kHz 

0 

6 

4 

49 

59 

0 

1 

0.5  kHz 

1 

5 

9 

10 

24 

0 

0 

1  kHz 

1 

9 

12 

2 

23 

1 

0 

2  kHz 

0 

9 

13 

3 

25 

0 

0 

4  kHz 

3 

9 

33 

11 

53 

0 

0 

8  kHz 

0 

4 

33 

25 

62 

0 

0 

16  kHz 

0 

1 

0 

3 

4 

0 

0 

TOTALS 

5 

46 

128 

165 

339 

1 

1 

Chinchilla  U05D 


0.125 

kHz 

0 

8 

42 

45 

95 

0 

2 

0.25 

kHz 

0 

4 

9 

51 

64 

0 

0 

0.5 

kHz 

0 

10 

38 

14 

62 

0 

0 

1 

kHz 

0 

1 

15 

11 

27 

0 

0 

2 

kHz 

3 

9 

0 

1 

10 

0 

0 

4 

kHz 

3 

1 

2 

2 

5 

2 

1 

8 

kHz 

1 

4 

11 

8 

23 

0 

0 

16 

kHz 

0 

0 

4 

4 

8 

0 

0 

TOTALS 

7 

37 

121 

136 

294 

2 

3 

Group  means 


0.125 

kHz 

1.8 

7.4 

21.4 

33.0 

61.8 

0.0 

1.6 

0.25 

kHz 

0.2 

4.6 

4.6 

23.6 

32.8 

0.0 

0.2 

0.5 

kHz 

0.2 

14.8 

21.6 

12.8 

49.2 

0.0 

0.4 

1 

kHz 

0.2 

3.8 

7.0 

4.2 

15.0 

0.2 

0.0 

2 

kHz 

3.2 

11.0 

9.4 

8.0 

28.4 

3.8 

2.0 

4 

kHz 

5.6 

12.2 

16.4 

11.4 

40.0 

8.6 

6.2 

8 

kHz 

0.4 

3.4 

9.8 

7.2 

20.4 

0.0 

0.4 

16 

kHz 

0.0 

0.4 

3  .6 

2.2 

4.2 

0.0 

C.O 

TOTALS 

11.6 

57.6 

91.8 

102.4 

251.8 

12.6 

10.8 
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775  Hz  center  frequency,  134  dB  peak  SPL 


Total  sensory  cell  losses  over  octave  band  frequencies 


1st  row 

2nd  row 

3rd  row 

Comb . 

Inner 

outer 

outer 

outer 

outer 

Inner 

Outer 

hair 

hai  r 

hair 

hair 

hair 

pillar 

pillar 

cells 

cells 

cells 

cells 

cells 

cells 

cells 

Group  standard 

deviations 

0.125 

kHz 

3.0 

5.2 

13.9 

20.9 

32.7 

0.0 

1.5 

0.25 

kHz 

0.4 

1.3 

3.0 

24.2 

26.5 

0.0 

0.4 

0.5 

kHz 

0.4 

16.0 

21.5 

10.9 

46.0 

0.0 

0.5 

1 

kHz 

0.4 

3.1 

6.4 

4.0 

10.0 

0.4 

0.0 

2 

kHz 

5.1 

12.2 

12.1 

13.5 

37.0 

8.5 

4.5 

4 

kHz 

9.3 

22.0 

21.6 

17.6 

59.5 

18.1 

13.3 

8 

kHz 

0.5 

2.6 

13.6 

10.5 

24.9 

0.0 

0.9 

16 

kHz 

0.0 

0.5 

1.8 

1.6 

2.5 

0.0 

0.0 

TOTALS 

12.5 

19.1 

30.9 

45.9 

66.7 

17.7 

12.9 
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775  Hz  center  frequency,  134  dB  peak  SPL 
Percent  sensory  cell  losses  over  octave  band  frequencies 


1st  row 

2nd  row 

3rd  row 

Comb. 

Inner 

outer 

outer 

outer 

outer 

Inner 

Outer 

hai  r 

hair 

hai  r 

hair 

hair 

pillar 

pillar 

cells 

cells 

cells 

cells 

cells 

cells 

cells 

Chinchilla  Till 


0.125 

kHz 

1.4 

8.7 

12.6 

17.0 

12.8 

0.0 

1.6 

0.25 

kHz 

0.0 

1.8 

1.8 

2.1 

1.9 

0.0 

0.0 

0.5 

kHz 

0.0 

1.5 

1.5 

0.0 

1.0 

0.0 

0.3 

1 

kHz 

0.0 

0.9 

0.6 

0.9 

0.8 

0.0 

0.0 

2 

kHz 

5.2 

10.3 

9.3 

10.3 

10.0 

3.8 

3.2 

4 

kHz 

0.0 

0.0 

0.3 

0.3 

0.2 

0.0 

0.0 

8 

kHz 

0.0 

0.0 

0.3 

0.0 

0.1 

0.0 

0.0 

16 

kHz 

0.0 

0.3 

0.0 

1.0 

0.4 

0.0 

0.0 

Chinchilla  T132 


0.125 

kHz 

4.9 

3.2 

6.9 

6.4 

5.5 

0.0 

0.0 

0.25 

kHz 

0.4 

1.2 

0.9 

0.6 

0.9 

0.0 

0.0 

0.5 

kHz 

0.0 

3.4 

1.5 

3.0 

2.6 

0.0 

0.0 

1 

kHz 

0.0 

1.2 

1.9 

1.2 

1.4 

0.0 

0.0 

2 

kHz 

0.4 

1.2 

0.9 

L.2 

1.1 

0.0 

0.0 

4 

kHz 

8.7 

16.1 

14.5 

13.2 

14.6 

8.0 

9.4 

8 

kHz 

0.3 

2.2 

0.9 

0.9 

1.3 

0.0 

0.6 

16 

kHz 

0.0 

0.0 

1.0 

0.3 

0.4 

0.0 

0.0 

Chinchilla  T136 


0.125 

kHz 

0.0 

2.3 

2.8 

8.6 

4.6 

0.0 

1.7 

0.25 

kHz 

0.0 

0.9 

0.3 

2.9 

1.4 

0.0 

0.0 

0.5 

kHz 

0.0 

14.2 

16.9 

9.9 

13.7 

0.0 

0.3 

1 

kHz 

0.0 

0.6 

0.0 

0.3 

0.3 

0.0 

0.0 

2 

kHz 

0.0 

0.3 

0 . 6 

0.0 

0.3 

0.0 

0.0 

4 

kHz 

0.0 

0.0 

0.0 

0.3 

0.1 

0.0 

0.0 

8 

kHz 

0.0 

0.6 

0.3 

0.0 

0.3 

0.0 

0.0 

16 

kHz 

0.0 

0.0 

0.3 

0.0 

0.1 

0.0 

0.0 
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775  Hz  center  frequency,  134  dB  peak  SPL 

Percent  sensory  cell  losses  over  octave  band  frequencies 

1st  rov(  2nd  row  3rd  row  Comb. 

Inner  outer  outer  outer  outer  Inner  Outer 

hair  hair  hair  hair  hair  pillar  pillar 

cells  cells  cells  cells  cells  cells  cells 


Chinchilla  U02D 


0.125 

kHz 

0.0 

1.6 

13.5 

35.0 

16.7 

0.0 

0.0 

0.25 

kHz 

0.0 

1.9 

1.2 

15.8 

6.3 

0.0 

0.3 

0.5 

kHz 

0.4 

1.6 

2.9 

3.2 

2.6 

0.0 

0.0 

1 

kHz 

0.4 

3.0 

4.0 

0.6 

2.5 

0.2 

0.0 

2 

kHz 

0.0 

2.9 

4  .  3 

0.9 

2.7 

0.0 

0.0 

4 

kHz 

1.2 

2.9 

10.9 

3.6 

5.8 

0.0 

0.0 

8 

kHz 

0.0 

1.3 

10.9 

8.3 

6.8 

0.0 

0.0 

16 

kHz 

0.0 

0.3 

0.0 

1.1 

0.5 

0.0 

0.0 

Chinchilla  U05D 


0.125 

kHz 

0.0 

4.3 

22.5 

24.1 

17.0 

0.0 

1 . 0 

0.25 

kHz 

0.0 

1.2 

2.7 

15.6 

6.5 

0.0 

0.0 

0.5 

kHz 

0.0 

3.0 

11.7 

4.3 

6.3 

0.0 

0.0 

1 

kHz 

0.0 

0.3 

4.8 

3.5 

2.9 

0.0 

0.0 

2 

kHz 

1.2 

2.8 

0.0 

0.3 

1.0 

0.0 

0.0 

4 

kHz 

1.1 

0.3 

0.6 

0.6 

0.5 

0.3 

0.3 

8 

kHz 

0.3 

1.2 

3.4 

2.5 

2.4 

0.0 

0.0 

16 

kHz 

0.0 

0.0 

1  .  3 

1 .  3 

0.9 

0.0 

0.0 

Group  means 


0.125 

kHz 

1.26 

4.02 

11.66 

18.22 

11 .  30 

0.00 

0.86 

0.25 

kHz 

0.08 

1.40 

1.38 

7.40 

3.39 

0.00 

0.06 

0.5 

kHz 

0.08 

4.74 

6.90 

4.08 

5.24 

0.00 

0.12 

1 

kHz 

0.08 

1.20 

2.26 

1.30 

1.59 

0.04 

0.00 

2 

kHz 

1.36 

3.50 

3.02 

2.54 

3.02 

0.76 

0.64 

4 

kHz 

2.20 

3.86 

5.26 

3.60 

4.24 

1.66 

1.94 

8 

kHz 

0.12 

1.06 

3.16 

2.34 

2.19 

0.00 

0.12 

16 

kHz 

0.00 

0.12 

0.52 

0.74 

0.46 

0.00 

0.00 
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775  Hz  center  frequency,  134  dB  peak  SPL 
Percent  sensory  cell  losses  over  octave  band  frequencies 


1st  row 

2nd  row 

3rd  row 

Comb. 

Inner 

outer 

outer 

outer 

outer 

hai  r 

hai  r 

hair 

hair 

hair 

cells 

cells 

cells 

cells 

cells 

Inner  Outer 
pillar  pillar 
cells  cells 


Group  standard  deviations 


0.125 

kHz 

2.12 

2.80 

7.47 

11.72 

5.97 

0.00 

0.83 

0.25 

kHz 

0.18 

0.43 

0.91 

7.62 

2.77 

0.00 

0.13 

0.5 

kHz 

0.18 

5.35 

7.02 

3.62 

5.10 

0.00 

0.16 

1 

kHz 

0.18 

1.06 

2.09 

1.27 

1.10 

0.09 

0.00 

2 

kHz 

2.20 

3.96 

3.89 

4.36 

3.98 

1.70 

1.43 

4 

kHz 

3.68 

6.95 

6.91 

5.54 

6.27 

3.55 

4.17 

8 

kHz 

0.16 

0.82 

4.51 

3.48 

2.75 

0.00 

0.27 

16 

kHz 

0.00 

0.16 

0.60 

0.56 

0.27 

0.00 

0.00 
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Frequency  (kHz) 
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Frequency  (kHz) 
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o 
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PU 
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(ap)  sia 


SSOJ  1(33  ;U33J9d[ 


37 


Sijmtnary  data  for  the  group  exposed  to: 


775  Hz  center  frequency,  139  dB  peak  SPL 


Animal  # 


L051 

- 

Completed  the  entire  protocol 

L053 

- 

Completed  the  entire  protocol 

L084 

- 

Completed  the  entire  protocol 

L089 

- 

Completed  the  entire  protocol 

L096R 

- 

Completed  the  entire  protocol 

L142R 

- 

Completed  the  entire  protocol 

38 


775  Hz  center  frequency,  139  dB  peak  SPL 
Preexposure  thresholds  (dB  SPL) 


Animal\kHz  0.1 

0.2 

0.5 

1.0 

1.4 

2.0 

2.8 

4.0 

5.7 

8.0 

L051 

24.0 

10.0 

6.0 

2.0 

6.0 

4.0 

3.0 

2.0 

3.0 

4.0 

L053 

23.0 

11.0 

3.0 

1.0 

1.0 

5.0 

2.0 

1.0 

4.0 

7.0 

L084 

28.0 

10.0 

0.0 

-2.0 

0.0 

2.0 

3.0 

4.0 

2.0 

6.0 

L089 

25.0 

11.0 

3.0 

1.0 

1.0 

1.0 

2.0 

1.0 

2.0 

5.0 

L096R 

25.0 

11.0 

1.0 

1.0 

-1.0 

3.0 

0.0 

3.0 

4.0 

9.0 

L142K 

25.0 

11.0 

5.0 

1.0 

3.0 

3.0 

4.0 

3.0 

4.0 

4.0 

Mean 

25.0 

10.7 

3.0 

0.7 

1.7 

3.0 

2.3 

2.3 

3.2 

5.8 

S.D. 

1.7 

0.5 

2.3 

1.4 

2.5 

1.4 

1.4 

1.2 

1.0 

1.9 

1 

Postexposure 

thresholds  i 

[dB  SPL) 

Animal\kH2 

;  0.1 

0.2 

0.5 

1.0 

1.4 

2.0 

2.8 

4.0 

5.7 

8.0 

L051 

22.0 

12.0 

6.0 

6.0 

6.0 

4.0 

3.0 

6.0 

9.0 

10.0 

L053 

23.0 

9.0 

5.0 

1.0 

3.0 

3.0 

2.0 

5.0 

4.0 

7.0 

L084 

34.8 

24.8 

12.8 

16.8 

14.8 

22.8 

12.2 

12.8 

19.8 

18.8 

L089 

27.2 

11.2 

1.2 

3.2 

-2.8 

3.2 

-1.8 

1.2 

6.2 

7.2 

L096R 

38.4 

22.4 

20.4 

16.4 

18.4 

16.4 

17.4 

16.4 

17.4 

20.4 

L142R 

25.2 

15.2 

3.2 

3.2 

7.2 

11.2 

8.2 

11.2 

6.4 

15.2 

Mean 

28.4 

15.8 

8.1 

7.8 

7.8 

10.1 

6.8 

8.8 

10.5 

13.1 

S.D. 

6.7 

6.4 

7.2 

7.0 

7.8 

8.2 

7.1 

5.7 

6.5 

5.9 

Permanent 

threshold 

1  shift 

(dB) 

Aniraal\kHz  0.1 

0.2 

0.5 

1.0 

1.4 

2.0 

2.8 

4.0 

5.7 

8.0 

L051 

-2.0 

2.0 

0.0 

4.0 

0.0 

0.0 

0.0 

4.0 

6.0 

6.0 

L053 

0.0 

-2.0 

2.0 

0.0 

2.0 

-2.0 

0.0 

4.0 

0.0 

0.0 

L084 

6.8 

14.8 

12.8 

18.8 

14.8 

20.8 

9.2 

8.8 

17.8 

12.8 

L089 

2.2 

0.2 

-1.8 

2.2 

-3.8 

2.2 

-3.8 

0.2 

4.2 

2.2 

L096R 

13.4 

11.4 

19.4 

15.4 

19.4 

13.4 

17.4 

13.4 

13.4 

11.4 

L142R 

0.2 

4.2 

-1.8 

2.2 

4.2 

8.2 

4.2 

8.2 

2.4 

11.2 

Mean 

3.4 

5.1 

5.1 

7.1 

6.1 

7.1 

4.5 

6.4 

7.3 

7.3 

S.D. 

5.7 

6.6 

8.9 

7.9 

9.0 

8.8 

7.7 

4.7 

6.9 

5.3 

39 


Temporary  Threshold  Shift  (dB) :  775  Hz  center  frequency,  139  dB  peak  SPL 
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Temporary  Threshold  Shift  (dB) :  775  Hz  center  frequency,  139  dB  peak  SPL 
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Temporary  Threshold  Shift  (dB) :  775  Kz  center  frequency,  139  dB  peak  SPI 
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Teirporary  Threshold  Shift  (dB) :  775  Hz  center  frequency,  139  dB  peak  SPL 
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775  ll7.  center  frequency,  139  dB  peak  SPL 


Total  number  of  cochlear  sensory  cells  missing 


1st  row 

2nd  row 

3rd  row 

Total 

Animal 

Inner 

outer 

outer 

outer 

outer 

number 

hair 

hair 

hai  r 

hair 

hair 

cells 

cells 

cells 

cells 

cells 

L051 

7 

325 

368 

205 

898 

L053 

6 

31 

35 

159 

225 

l084 

3 

89 

43 

91 

223 

L089 

4 

21 

37 

61 

119 

L096R 

9 

280 

288 

104 

672 

L142R 

10 

16 

24 

46 

86 

Group  mean 

7 

371 

S.D. 

3 

334 

S.E. 

1 

136 

Total  sensory  cell  losses  over 

octave  band 

lengths  of  thi 

cochlea  centered  at  the 

frequencies 

indicated 

Octave  band 

Inner 

Outer 

center 

hair 

hai  r 

frequency 

cells 

cells 

Group  means 

0.125  kHz 

1.3 

60.2 

0.25  kHz 

1.0 

62.7 

0.5  kHz 

0.7 

46.8 

1  kHz 

0.3 

154.0 

2  kHz 

0.2 

24.8 

4  kHz 

1.2 

4.5 

8  kHz 

1.5 

5.0 

16  kHz 

0.3 

12.5 

Standard  deviations 

0.125  kHz 

0.8 

31.0 

0.25  kHz 

1.3 

35.3 

0.5  kHz 

1.0 

57.8 

1  kHz 

0.5 

224.2 

2  kHz 

0.4 

36.5 

4  kHz 

1.5 

1.9 

8  kHz 

0.8 

2.2 

16  kHz 

0.5 

9.0 

44 


775  Hz  center  frequency,  139  dB  peak  SPL 
Total  sensory  cell  losses  over  octave  band  frequencies 


1st  row  2nd  row  3rd  row  Comb. 


Inner 

outer 

outer 

outer 

outer 

Inner 

Outer 

hair 

hai  r 

hail- 

hai  r 

hair 

pillar 

pillar 

cells 

cells 

cells 

cells 

cells 

cells 

cells 

Chinchilla  L051 

0.125 

kHz 

2 

11 

10 

73 

94 

1 

1 

0.25 

kHz 

2 

11 

10 

71 

92 

0 

0 

0.5 

kHz 

2 

20 

56 

18 

94 

0 

1 

1 

kHz 

0 

226 

238 

33 

497 

2 

4 

2 

kHz 

0 

46 

50 

1 

97 

0 

0 

4 

kHz 

0 

1 

0 

1 

2 

0 

0 

8 

kHz 

1 

5 

0 

1 

6 

0 

0 

16 

kHz 

0 

5 

4 

7 

16 

0 

0 

TOTALS 

7 

325 

368 

205 

898 

3 

6 

Chinchilla 

L053 

0.125  kHz 

1 

9 

17 

46 

72 

0 

1 

0.25  kHz 

0 

1 

6 

90 

97 

0 

0 

0.5  kHz 

0 

5 

2 

9 

16 

0 

0 

1  kHz 

0 

8 

3 

4 

15 

0 

0 

2  kHz 

0 

3 

1 

2 

6 

0 

0 

4  kHz 

1 

1 

2 

4 

7 

0 

0 

8  kHz 

3 

1 

1 

1 

3 

0 

0 

16  kHz 

1 

3 

3 

3 

9 

0 

0 

TOTALS 

6 

31 

35 

159 

225 

0 

1 

Chinchilla 

L084 

0.125 

kHz 

0 

17 

25 

37 

79 

0 

0 

0.25 

kHz 

1 

64 

10 

21 

95 

0 

0 

0.5 

kHz 

0 

1 

0 

8 

9 

0 

0 

1 

kHz 

0 

2 

1 

14 

17 

0 

0 

2 

kHz 

0 

1 

3 

5 

9 

0 

1 

4 

kHz 

1 

2 

0 

3 

5 

0 

0 

8 

kHz 

1 

0 

1 

3 

4 

0 

0 

16 

kHz 

0 

2 

3 

0 

5 

0 

0 

TOTALS 

3 

89 

43 

91 

223 

0 

1 

45 


775  Hz  center  frequency,  139  dB  peak  SPL 


Total  sensory  cell  losses  over  octave  band  frequencies 


1st  row 

2nd  row 

3rd  row 

Comb. 

Inner 

outer 

outer 

outer 

outer 

Inner 

Oute  r 

hair 

hair 

hair 

hair 

hair 

pillar 

pillar 

cells 

cells 

cells 

cells 

cells 

c^lls 

cells 

Chinchilla  L089 


125  kHz 

1 

4 

3 

8 

15 

1 

0 

.25  kHz 

0 

7 

9 

22 

38 

0 

0 

0.5  kHz 

0 

2 

8 

4 

14 

0 

0 

1  kHz 

1 

0 

2 

2 

4 

0 

0 

2  kHz 

0 

1 

0 

3 

4 

0 

0 

4  kHz 

0 

3 

1 

2 

6 

0 

0 

8  kHz 

1 

1 

2 

6 

9 

0 

0 

16  kHz 

1 

3 

12 

14 

29 

0 

0 

TOTALS 

4 

21 

37 

61 

119 

1 

0 

Chinchilla 

L096R 

125  kHz 

2 

16 

15 

41 

72 

0 

0 

.25  kHz 

3 

3 

2 

24 

29 

0 

0 

0.5  kHz 

0 

61 

57 

25 

143 

1 

1 

1  kHz 

0 

186 

189 

7 

382 

2 

1 

2  kHz 

1 

9 

19 

0 

28  ' 

0 

0 

4  kHz 

1 

1 

1 

2 

4 

0 

0 

8  kHz 

2 

1 

1 

2 

4 

1 

0 

16  kHz 

0 

3 

4 

3 

10 

0 

0 

TOTALS 

9 

280 

288 

104 

672 

4 

2 

Chinchilla 

L142R 

125  kHz 

2 

1 

10 

18 

29 

0 

0 

.25  kHz 

0 

2 

6 

17 

25 

0 

0 

0.5  kHz 

2 

0 

1 

4 

5 

0 

0 

1  kHz 

1 

5 

2 

2 

9 

0 

0 

2  kHz 

0 

2 

2 

1 

5 

1 

1 

4  kHz 

4 

1 

1 

1 

3 

0 

0 

8  kHz 

1 

3 

1 

0 

4 

0 

0 

16  kHz 

0 

2 

1 

3 

6 

0 

0 

TOTALS 

10 

16 

24 

46 

86 

1 

1 

46 


775  Hz  center  frequency,  139  dB  peak  SPL 


Total  sensory  cell  losses  over  octave  band  frequencies 


1st  row 

2nd  row 

3rd  row 

Comb. 

Inner 

outer 

outer 

outer 

outer 

Inner 

Outer 

hair 

hair 

hai  r 

hair 

hai  r 

pillar 

pillar 

cells 

cells 

cells 

cells 

cells 

cells 

cells 

Group  means 

0.125  kHz  1.3 

9.7 

13.3 

37.2 

60.2 

0.3 

0.3 

0.25 

kHz 

1.0 

14.7 

7.2 

40.8 

62.7 

0.0 

0.0 

0.5 

kHz 

0.7 

14.8 

20.7 

11.3 

46.8 

0.2 

0.3 

1 

kHz 

0.3 

71.2 

72.5 

10.3 

154.0 

0.7 

0.8 

2 

kHz 

0.2 

10.3 

12.5 

2.0 

24.8 

0.2 

0.3 

4 

kHz 

1.2 

1.5 

0.8 

2.2 

4.5 

0.0 

0.0 

8 

kHz 

1.5 

1.8 

1.0 

2.2 

5.0 

0.2 

0.0 

16 

kHz 

0.3 

3.0 

4.5 

5.0 

12.5 

0.0 

0.0 

TOTALS 

6.5 

127.0 

132.5 

111.0 

370.5 

1.5 

1.8 

Group  standard 

devia' 

tions 

0.125 

kHz 

0.8 

6.4 

7.5 

22.8 

31.0 

0.5 

0.5 

0.25 

kHz 

1.3 

24.5 

3.1 

31.4 

35.3 

0.0 

0.0 

0.5 

kHz 

1.0 

23.8 

27.9 

8.4 

57.8 

0.4 

0.5 

1 

kHz 

0.5 

105.2 

110.3 

12.0 

224.2 

1.0 

1.6 

2 

kHz 

0.4 

17.7 

19.7 

1.8 

36.5 

0.4 

0.5 

4 

kHz 

1.5 

0.8 

0.8 

1.2 

1.9 

0.0 

0.0 

8 

kHz 

0.8 

1.8 

0.6 

2.1 

2.2 

0.4 

0.0 

16 

kHz 

0.5 

1.1 

3.8 

4.9 

9.0 

0.0 

0.0 

TOTALS 

2.7 

139.2 

153.7 

60.5 

333.5 

1.6 

2.1 

47 


775  Hz  center  frequency,  139  dB  peak  SPL 
Percent  sensory  cell  losses  over  octave  band  frequencies 


1st  row  2nd  row  3rd  row  Comb. 


Inner 

hair 

cells 

Chinchilla  L051 

outer 

hair 

cells 

outer 

hair 

cells 

outer 

hair 

cells 

outer 

hair 

cells 

Inner 

pillar 

cells 

Outer 

pillar 

cells 

0.125 

kHz 

1.4 

5.9 

5.3 

39.2 

16.8 

0.3 

0.5 

0.25 

kHz 

0.8 

3.3 

3.0 

21.8 

9.4 

0.0 

0.0 

0.5 

kHz 

0.8 

6.1 

17.2 

5.5 

9.6 

0.0 

0.3 

1 

kHz 

0.0 

72.9 

76.7 

10.6 

53.4 

0.4 

1.2 

2 

kHz 

0.0 

14.5 

15.8 

0.3 

10.2 

0.0 

0.0 

4 

kHz 

0.0 

0.3 

0.0 

0.3 

0.2 

0.0 

0.0 

8 

kHz 

0.3 

1.5 

0.0 

0.3 

0.6 

0.0 

0.0 

16 

kHz 

0.0 

1.6 

1.3 

2.3 

1.7 

0.0 

0.0 

Chinchilla 

L053 

0.125 

kHz 

0.7 

5.0 

9.4 

25.6 

13.3 

0.0 

0.5 

0.25 

kHz 

0.0 

0.3 

1.9 

28.6 

10.3 

0.0 

0.0 

0.5 

kHz 

0.0 

1.5 

0.6 

2.8 

1.6 

0.0 

0.0 

1 

kHz 

0.0 

2.6 

1.0 

1.3 

1.6 

0.0 

0.0 

2 

kHz 

0.0 

0.9 

0.3 

0.6 

0.6 

0.0 

0.0 

4 

kHz 

0.4 

0.3 

0.6 

1.3 

0.7 

0.0 

0.0 

8 

kHz 

1.2 

0.3 

0.3 

0.3 

0.3 

0.0 

0.0 

16 

kHz 

0.4 

1,0 

1.0 

1.0 

1.0 

0.0 

0.0 

Chinchilla 

1  L084 

0.125 

kHz 

0.0 

8.6 

12.6 

18.7 

13.3 

0.0 

0.0 

0.25 

kHz 

0.3 

18.6 

2.9 

6.1 

9.2 

0.0 

0.0 

0.5 

kHz 

0.0 

0.2 

0.0 

2.3 

0.8 

0.0 

0.0 

1 

kHz 

0.0 

0.6 

0.3 

4.2 

1.7 

0.0 

0.0 

2 

kHz 

0.0 

0.2 

0.8 

1.4 

0.8 

0.0 

0.2 

4 

kllz 

0.3 

0.5 

0.0 

0.8 

0.4 

0.0 

0.0 

8 

kHz 

0.3 

0.0 

0.2 

0.8 

0.3 

0.0 

0.0 

16 

kHz 

0.0 

0.6 

1.0 

0.0 

0.5 

0.0 

0.0 
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775  Hz  center  frequency,  139  dB  peak  SPL 
Percent  sensory  cell  losses  over  octave  band  frequencies 


Inner 

hair 

cells 

Chinchilla  L089 

1st  row 
outer 
hair 
cells 

2nd  row 
outer 
hair 
cells 

3rd  row 
oute  r 
hair 
cells 

Comb. 

outer 

hair 

cells 

Inner 

pillar 

cells 

Outer 

pillar 

cells 

125 

kHz 

0.6 

2.1 

1.5 

4.2 

2.6 

0.3 

0.0 

.25 

kHz 

0.0 

2.1 

2.7 

6.6 

3.8 

0.0 

0.0 

0.5 

kHz 

0.0 

0.6 

2.4 

1.2 

1.4 

0.0 

0.0 

1 

kHz 

0.4 

0.0 

0.6 

0.6 

0.4 

0.0 

0.0 

2 

kHz 

0.0 

0.3 

0.0 

0  7 

0.4 

0.0 

0.0 

4 

kHz 

0.0 

0.9 

•1.3 

0.6 

0.6 

0.0 

0.0 

8 

kHz 

0.3 

0.3 

0 . 6 

1.8 

0.9 

0.0 

0.0 

16 

kHz 

0.4 

1.0 

4.0 

4.6 

3.2 

0.0 

0.0 

Chinchilla 

L096R 

125  kHz 

1 .  3 

8 . 3 

7.8 

21 . 3 

12.5 

0.0 

0.0 

.25  kHz 

1.1 

0.8 

0.5 

7.1 

2.8 

0.0 

0.0 

0 . 5  kHz 

0.0 

18.2 

17.0 

7.4 

14.2 

0.1 

0.2 

1  kHz 

0.0 

58.3 

59.2 

2.1 

39.9 

0.3 

0.3 

2  k, 

0.4 

2.7 

5.8 

0.0 

2.8 

0.0 

0.0 

4  kh^ 

0.3 

0.3 

0.3 

0.6 

0.4 

0.0 

0.0 

8  kHz 

0.7 

0.3 

0 . 3 

0.6 

0.4 

0.1 

0.0 

16  kHz 

0.0 

1.0 

1.3 

1.0 

1.1 

0.0 

0.0 

Chinchilla 

L142R 

' 25  kHz 

1 .  3 

0.5 

5.1 

9.2 

4.9 

0.0 

0.0 

.25  kHz 

0.0 

0.5 

1.7 

5.0 

2.4 

0.0 

0.0 

0.5  kHz 

0.7 

0.0 

0.2 

1.1 

0.4 

0.0 

0.0 

1  kHz 

0.4 

1.5 

0.6 

0.6 

0.9 

0.0 

0.0 

2  kHz 

0,0 

0.6 

0.6 

0.3 

0.5 

0.1 

0.3 

4  kHz 

1.5 

0.3 

0.3 

0.3 

0.3 

0.0 

0.0 

8  kHz 

0.3 

0.9 

0.3 

0.0 

0.4 

0.0 

0.0 

16  kHz 

0.0 

0.6 

0.3 

0.9 

0.6 

0.0 

0.0 
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775  Hz  center  frequency,  139  dB  peak  SPL 
Percent  sensory  cell  losses  over  octave  band  frequencies 


1st  row 

2nd  row 

3rd  row 

Comb. 

Inner 

outer 

outer 

outer 

outer 

Inner 

Outer 

hair 

hair 

hair 

hair 

hair 

pillar 

pillar 

cells 

cells 

cells 

cells 

cells 

cells 

cells 

Group  means 

0.125 

kHz 

0.88 

5.07 

6.95 

19.70 

10.57 

0.10 

0.17 

0.25 

kHz 

0.37 

4.27 

2.12 

12.53 

6.31 

0.00 

0.00 

0.5 

kHz 

0.25 

4.43 

6.23 

3.38 

4.68 

0.02 

0.08 

1 

kHz 

0.13 

22.65 

23.07 

3.23 

16.32 

0.12 

0.25 

2 

kHz 

0.07 

3.20 

3.88 

0.58 

2.56 

0.02 

0.08 

4 

kHz 

0.42 

0.43 

0.25 

0.65 

0.44 

0.00 

0.00 

8 

kHz 

0.52 

0.55 

0.28 

0.63 

0.49 

0.02 

0.00 

16 

kHz 

0.13 

0.97 

1.48 

1.63 

1.36 

0.00 

0.00 

Group  standard 

deviations 

0.125 

kHz 

0.55 

3.26 

3.86 

12.40 

5.53 

0.15 

0.26 

0.25 

kHz 

0.48 

7.11 

0.96 

10.07 

3.67 

0.00 

0.00 

0.5 

kHz 

0.39 

7.12 

8.46 

2.53 

5,79 

0.04 

0.13 

1 

kHz 

0.21 

33.60 

35.20 

3.85 

23.87 

0.18 

0.48 

2 

kHz 

0.16 

5.61 

6.23 

0.50 

3.85 

0.04 

0.13 

4 

kHz 

0.56 

0.24 

0.23 

0.37 

0.20 

0.00 

0.00 

8 

kHz 

0.37 

0.55 

0.19 

0.63 

0.23 

0.04 

0.00 

16 

kHz 

0.21 

0.37 

1.29 

1.63 

1.00 

0.00 

0.00 
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Stunmary  data  for  the  group  exposed  to: 


775  Hz  center  frequency,  144  dB  peak  SPL 


Animal  # 


P19 

- 

Completed  the  entire  protocol 

S15 

- 

Completed  the  entire  protocol 

S27 

- 

Completed  the  entire  protocol 

S31 

- 

Completed  the  entire  protocol 

S33 

- 

Completed  the  entire  protocol 

S34 

- 

Completed  the  entire  protocol 
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775  Hz  center  frequency,  144  dB  peak  SPL 


Preexposure  thresholds  (dB  SPL) 


Animal\kHz  0.1 

0.2 

0.5 

1.0 

1.4 

2.0 

2.8 

4.0 

5.7 

8.0 

PI  9 

24.0 

5.0 

5.0 

3.0 

4.0 

0.0 

2.0 

0.0 

5.0 

2.0 

S15 

20.0 

7.0 

3.0 

1.0 

0.0 

2.0 

4.0 

0.0 

5.0 

2.0 

S27 

24.0 

5.0 

5.0 

3.0 

4.0 

0.0 

2.0 

0.0 

5.0 

2.0 

S31 

22.0 

9.0 

1.0 

-1.0 

-2.0 

-2.0 

2.0 

-2.0 

3.0 

4.0 

S33 

22.0 

7.0 

1.0 

3.0 

0.0 

0.0 

0.0 

0.0 

3.0 

6.0 

S34 

23.0 

11.0 

-2.0 

2.0 

1.0 

1.0 

-1.0 

1.0 

-2.0 

6.0 

Mean 

22.5 

7.3 

2.2 

1.8 

1.2 

0.2 

1.5 

-0.2 

3.2 

3.7 

S.D. 

1.5 

2.3 

2.7 

1.6 

2.4 

1.3 

1.8 

1.0 

2.7 

2.0 

Postexposure 

thresholds  ( 

[dB  SPL) 

Aniinal\kHz  0.1 

0.2 

0.5 

1.0 

1.4 

2.0 

2.8 

4.0 

5.7 

8.0 

PI  9 

50.0 

41.0 

37.0 

35.0 

30.0 

38.0 

38.0 

36.0 

37.0 

38.0 

SI  5 

61.6 

50.6 

48.6 

46.6 

37.6 

45.6 

55.6 

33.6 

44.6 

31.6 

S27 

38.0 

33.0 

31.0 

29.0 

26.0 

22.0 

24.0 

18.0 

27.0 

24.0 

S31 

45.6 

46.6 

40.6 

38.6 

39.6 

39.6 

51.6 

27.6 

46.6 

43.6 

S33 

57.8 

40.8 

42.8 

44.8 

43.8 

43.8 

36.0 

41.8 

36.8 

25.8 

S34 

54.6 

45.6 

49.6 

47.6 

44.6 

46.6 

50.6 

42.6 

41.6 

46.8 

Mean 

51.3 

42.9 

41.6 

40.3 

36.9 

39.3 

42.6 

33.3 

38.9 

35.0 

S.D. 

8.6 

6.1 

7.1 

7.4 

7.5 

9.1 

12.0 

9.3 

7.1 

9.4 

Permanent 

threshold  shift 

(dB) 

Aninial\kHz  0.1 

0.2 

0.5 

1.0 

1.4 

2.0 

2.8 

4.0 

5.7 

8.0 

P19 

26.0 

36.0 

32.0 

32.0 

26.0 

38.0 

36.0 

36.0 

32.0 

36.0 

S15 

41.6 

43.6 

45.6 

45.6 

37.6 

43.6 

51.6 

33.6 

39.6 

29.6 

S27 

14.0 

28.0 

26.0 

26.0 

22.0 

22.0 

22.0 

18.0 

22.0 

22.0 

S31 

23.6 

37.6 

39.6 

39.6 

41.6 

41.6 

49.6 

29.6 

43.6 

39.6 

S33 

35.8 

33.8 

41.8 

41.8 

43.8 

43.8 

36.0 

41.8 

33.8 

19.8 

S34 

31.6 

34.6 

51.6 

45.6 

43.6 

45.6 

51.6 

41.6 

43.6 

40.8 

Mean 

28.8 

35.6 

39.4 

38.4 

35.8 

39.1 

41.1 

33.4 

35.8 

31.3 

S.D. 

9.7 

5.1 

9.3 

7.9 

9.5 

8.8 

11.9 

8.9 

8.3 

9.0 
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Temporary  Threshold  Shift  (dB) :  7T5  Hz  center  frequency,  144  d3  peak  SPL 
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Temporary  ThresliOld  Shift,  (dB)  :  775  Hz  center  frequency,  144  dB  peak  SPL 
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775  Hz  center  frequency,  144  dB  peak  SPL 


Total  number  of  cochlear  ,ensory  cells  missing 


1st  row 

2nd  row 

3rd  row 

Total 

Animal 

Inner 

outer 

outer 

outer 

outer 

numbe  r 

hair 

hair 

hai  r 

hai  r 

hair 

cells 

cells 

cells 

cells 

cells 

P19 

759 

1915 

1864 

1886 

5665 

S15 

144 

1151 

1076 

964 

3191 

S27 

178 

2041 

1969 

1909 

5919 

S31 

34 

707 

691 

434 

1832 

S33 

16 

1208 

1308 

918 

3434 

S34 

36 

1877 

1859 

1701 

5437 

Group  mean 

195 

4246 

S  .D. 

284 

1663 

S.E. 

116 

679 

Total  sensory  cell  losses  over 

octave  band 

lengths  of  the 

cochlea  centered  at  '-‘•.e 

frequencies 

indicated 

Octave  band 

Inner 

Outer 

center 

hail- 

hai  r 

f  requency 

cells 

cells 

Group  means 

0.125  kHz 

9.2 

56.8 

0.25  kHz 

19.7 

126.0 

0.5  kHz 

6.7 

713.8 

1  kHz 

47.2 

913.3 

2  kHz 

27.2 

813.0 

4  kHz 

29.3 

670.5 

8  kHz 

19.7 

520.3 

16  kHz 

35.7 

432.5 

Standard  deviations 

0.125  kHz 

8.8 

24.9 

0.25  kHz 

35.1 

151.8 

0.5  kHz 

5.5 

139.3 

1  kHz 

40.2 

49.8 

2  kHz 

28.8 

220.0 

4  kHz 

59.7 

370.1 

8  kHz 

43.8 

478.0 

16  kHz 

82.0 

466.3 
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775  Hz  center  frequency,  144  dB  peak  SPL 


Total  sensory  cell  losses  over  octave  band  frequencies 


1st  row 

2nd  row 

3rd  row 

Comb. 

Inner 

outer 

outer 

outer 

outer 

Inner 

Outer 

hair 

hair 

hair 

hai  r 

hair 

pillar 

pilla 

cells 

cells 

cells 

cells 

cells 

cells 

cells 

Chinchilla  P19D 

0.125  kHz 

25 

26 

12 

56 

94 

0 

0 

0.25  kHz 

90 

168 

124 

128 

420 

2 

3 

0.5  kHz 

14 

292 

299 

277 

868 

7 

29 

1  kHz 

101 

286 

286 

284 

856 

232 

218 

2  kHz 

66 

293 

293 

291 

8/7 

38 

49 

4  kHz 

151 

293 

293 

293 

879 

299 

181 

8  kHz 

109 

292 

292 

292 

876 

224 

149 

16  kHz 

203 

265 

265 

265 

795 

394 

264 

TOTALS 

759 

1915 

1864 

1886 

5665 

1196 

893 

Chinchilla 

S15D 

0.125  kHz 

11 

8 

14 

12 

34 

8 

8 

0.25  kHz 

3 

66 

3 

7 

76 

4 

0 

0.5  kHz 

4 

277 

258 

143 

678 

0 

3 

1  kHz 

77 

335 

329 

266 

930 

174 

117 

2  kHz 

37 

325 

305 

232 

862 

105 

77 

4  kHz 

11 

137 

161 

259 

557 

19 

38 

8  kHz 

0 

3 

3 

42 

48 

0 

0 

16  kHz 

1 

0 

3 

3 

6 

0 

0 

TOTALS  144 

1151 

1076 

964 

3191 

310 

243 

Chinchilla 

S27D 

0.125 

kHz 

11 

7 

9 

22 

38 

2 

4 

0.25 

kHz 

19 

83 

34 

37 

154 

1 

4 

0.5 

kHz 

10 

309 

284 

223 

816 

0 

90 

1 

kHz 

67 

325 

325 

325 

975 

155 

239 

2 

kHz 

53 

331 

331 

330 

992 

123 

191 

4 

kHz 

6 

331 

331 

317 

979 

0 

2 

8 

kHz 

4 

331 

331 

331 

993 

5 

6 

16 

kHz 

8 

324 

324 

324 

972 

6 

22 

TOTALS 

178 

2041 

1969 

1909 

5919 

292 

558 
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775  Hz  center  frequency,  144  dB  peak  SPL 


Total  sensory  cell  losses  over  octave  band  frequencies 


1st  row 

2nd  row 

3rd  row 

Comb . 

Inne  r 

outer 

outer 

outer 

outer 

Inner 

Outer 

hair 

hai  r 

hair 

hair 

hai  r 

pillar 

pilla 

cells 

cells 

cells 

cells 

cells 

cells 

cells 

Chinchilla 

S31D 

0.125  kHz 

4 

13 

48 

15 

76 

0 

0 

0.25  kHz 

2 

1 

6 

21 

28 

0 

0 

0.5  kHz 

2 

210 

161 

100 

471 

1 

11 

1  kHz 

26 

328 

324 

206 

858 

70 

81 

2  kHz 

0 

148 

146 

87 

381 

0 

11 

4  kHz 

0 

6 

1 

3 

10 

0 

0 

8  kHz 

0 

0 

0 

0 

0 

0 

0 

16  kHz 

0 

1 

5 

2 

8 

0 

0 

TOTALS 

34 

707 

691 

434 

1832 

71 

103 

Chinchilla 

S33D 

0.125  kHz 

3 

5 

22 

36 

63 

0 

0 

0.25  kHz 

0 

5 

6 

9 

20 

0 

0 

0.5  kHz 

0 

266 

285 

208 

759 

2 

9 

1  kHz 

1 

307 

306 

291 

904 

0 

15 

2  kHz 

2 

311 

296 

217 

824 

1 

9 

4  kHz 

6 

222 

282 

116 

620 

0 

0 

8  kHz 

2 

84 

103 

38 

225 

0 

0 

16  kHz 

2 

8 

8 

3 

19 

3 

0 

TOTALS 

16 

1208 

1308 

918 

3434 

6 

33 

Chinchilla 

S34D 

0.125  kHz 

1 

14 

9 

13 

36 

1 

0 

0.25  kHz 

4 

18 

22 

18 

58 

0 

3 

0 . 5  kHz 

10 

281 

257 

153 

691 

8 

103 

1  kHz 

11 

321 

319 

317 

957 

10 

152 

2  kHz 

5 

325 

327 

290 

942 

1 

61 

4  kHz 

2 

328 

328 

322 

978 

2 

2 

8  kHz 

3 

327 

328 

325 

980 

0 

0 

16  kHz 

0 

263 

269 

263 

795 

0 

13 

TOTALS 

36 

1877 

1859 

1701 

5437 

22 

334 
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775  Hz  center  frequency,  144  dB  peak  SPL 
Total  sensory  cell  losses  over  octave  band  frequencies 


1st  row  2nd  row  3rd  row  Comb. 


Inner 

outer 

outer 

outer 

outer 

Inner 

Oute  r 

hair 

hair 

hair 

hair 

hair 

pillar 

pillar 

cells 

cells 

cells 

cells 

cells 

cells 

cells 

Group  means 

0.125  kHz  9.2 

12.2 

19.0 

25.7 

56.8 

1.8 

2.0 

0.25  kHz  19.7 

56.8 

32.5 

36.7 

126.0 

1.2 

1.7 

0 . 5  kHz  6 . 7 

272.5 

257.3 

184.0 

713.8 

3.0 

40.8 

1  kHz  47.2 

317.0 

314.8 

281.5 

913.3 

:06.8 

137.0 

2  kHz  27.2 

288.8 

283.0 

241.2 

813.0 

44.7 

66.3 

4  kHz  29.3 

219.5 

232.7 

218.3 

670.5 

53.3 

37.2 

8  kHz  19.7 

172.8 

176.2 

171.3 

520.3 

38.2 

25.8 

16  kHz  35.7 

143.5 

145.7 

143.3 

432.5 

67.2 

49.8 

TOTALS  194.5 

1483.2 

1461.2 

1302.0 

4246.3 

316.2 

360.7 

Group  standard 

deviations 

0.125  kHz  8.8 

7.6 

15.0 

17.3 

24.9 

3.1 

3.3 

0.25  kHz  35.1 

63.9 

46.4 

46.0 

151.8 

1.6 

1.9 

0 . 5  kHz  5 . 5 

33.9 

50.0 

63.9 

139.3 

3.6 

44.2 

1  kHz  40.2 

17.8 

16.2 

42.9 

49.8 

94.5 

84.4 

2  kHz  28.8 

70.3 

68.9 

86.2 

220.0 

55.9 

66.8 

4  kHz  59.7 

128.1 

129.3 

130.0 

370.1 

120.6 

72.0 

8  kHz  43.8 

161.0 

159.3 

159.7 

478.0 

91.1 

60.4 

16  kHz  82.0 

155.5 

155.1 

155.6 

466.3 

160.1 

105.3 

TOTALS  284.3 

536.9 

518.3 

613.8 

1663.2 

451.1 

319.6 

775  Hz  center  frequency,  144  dB  peak  SPL 

Percent  sensory  cell  losses  over  octave  band  frequencies 

1st  row  2nd  row  3rd  row  Comb. 

Inner  outer  outer  outer  outer  Inner  Outer 

hair  hair  hair  hair  hair  pillar  pillar 

cells  cells  cells  cells  cells  cells  cells 


Chinchilla  Pl9D 


0.125 

kHz 

19.2 

15.1 

6.9 

32.5 

18.2 

0.0 

0.0 

0.25 

kHz 

39.6 

55.8 

41.1 

42.5 

46.5 

0.4 

0.9 

0.5 

kHz 

6.1 

97.6 

100.0 

92.6 

96.7 

1.4 

9.6 

1 

kHz 

45.9 

100.0 

100.0 

99.3 

99.8 

50.2 

76.2 

2 

kHz 

30.4 

100.0 

100.0 

99.3 

99.8 

8.0 

16.7 

4 

kHz 

63.9 

100.0 

100.0 

100.0 

100.0 

63.3 

61.7 

8 

kHz 

46.1 

100.0 

100.0 

100.0 

100.0 

47.4 

51.0 

16 

kHz 

95.3 

100.0 

100.0 

100.0 

100.0 

92.2 

99.6 

Chinchilla  S15D 


0.125 

kHz 

7.2 

3.9 

6.9 

5.9 

5.6 

2.6 

3.9 

0.25 

kHz 

1.1 

18.8 

0.8 

1.9 

7.2 

0.7 

0.0 

0.5 

kHz 

1.5 

79.3 

73.9 

40.9 

64.7 

0.0 

0.8 

1 

kHz 

29.8 

100.0 

98.2 

79.4 

92.5 

32.2 

34.9 

2 

kHz 

14.5 

95.3 

89.4 

68.0 

84.2 

19.0 

22.5 

4 

kHz 

4.0 

40.0 

47.0 

75.7 

54.2 

3.4 

11.1 

8 

kHz 

0.0 

0,8 

0.8 

12.3 

4.6 

0.0 

0.0 

16 

kHz 

0.3 

0.0 

0.9 

0.9 

0.6 

0.0 

0.0 

Chinchilla  S27D 


0.125 

kHz 

7.4 

3.5 

4.6 

11.2 

6.4 

0.6 

2.0 

0.25 

kHz 

7.3 

24.3 

9.9 

10.8 

15.0 

0.1 

1.1 

0.5 

kHz 

3.9 

91.1 

83.7 

65.7 

80.2 

0,0 

26.5 

1 

kHz 

26.6 

100.0 

100.0 

100.0 

100.0 

29.6 

73 . 5 

2 

kHz 

21.5 

100.0 

100.0 

99.6 

99.9 

22.9 

57.7 

4 

kHz 

2.2 

100.0 

100.0 

95.7 

98.6 

0.0 

0.6 

8 

kHz 

1.4 

100.0 

100.0 

100.0 

100.0 

0.9 

1.8 

16 

kHz 

3.0 

100.0 

100.0 

100.0 

100.0 

1.1 

6.7 

67 


775  Hz  center  frequency,  144  dB  peak  SPL 
Percent  sensory  cell  losses  over  octave  band  frequencies 


1st  row 

2nd  row 

3rd  row 

Comb. 

Inner 

outer 

outer 

outer 

outer 

Inner 

Outer 

hair 

hair 

hair 

hair 

hai  r 

pillar 

pillar 

cells 

cells 

cells 

cells 

cells 

cells 

cells 

4 


Chinchilla  S31D 


0.125 

kHz 

2.6 

6.5 

24.1 

7.5 

12.7 

0.0 

0.0 

0.25 

kHz 

0.7 

0.2 

1.7 

6.0 

2.6 

0.0 

0.0 

0.5 

kHz 

0.7 

60.5 

46.3 

28.8 

45.2 

0.1 

3.1 

1 

kHz 

10.1 

99.0 

97.8 

62.2 

86.3 

13.0 

24.4 

2 

kHz 

0.0 

43.6 

43.0 

25.6 

37.4 

0.0 

3.2 

4 

kHz 

0.0 

1.7 

0.2 

0.8 

0.9 

0.0 

0.0 

8 

kHz 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

16 

kHz 

0.0 

0.3 

1.6 

0.6 

0.8 

0.0 

0.0 

Chinchilla  S33D 


0.125 

kHz 

2.1 

2.6 

11.7 

19.2 

11.2 

0.0 

0.0 

0.25 

kHz 

0.0 

1.5 

1.8 

2.7 

2.0 

0.0 

0.0 

0.5 

kHz 

0.0 

81.8 

87.6 

64.0 

77.8 

0.3 

2.7 

1 

kHz 

0.4 

98.3 

98.0 

93.2 

96.5 

0.0 

4.8 

2 

kHz 

0.8 

97.7 

93.0 

68.2 

86.3 

0.1 

2.8 

4 

kHz 

2.3 

69.8 

88.6 

36.4 

64.9 

0.0 

0.0 

8 

kHz 

0.7 

26.4 

32.3 

11.9 

23.5 

0.0 

0.0 

16 

kHz 

0.8 

2.8 

2.8 

1.0 

2.2 

0.6 

0.0 

Chinchilla  S34D 


0.125 

kHz 

0.6 

7.2 

4.6 

6.7 

6.2 

0.3 

0.0 

0.25 

kHz 

1.5 

5.3 

6.5 

5.3 

5.7 

0.0 

0.8 

0.5 

kHz 

3.9 

83.3 

76.2 

45.4 

68.3 

1.5 

30.5 

1 

kHz 

4.4 

100.0 

99.3 

98.7 

99.3 

1.9 

47.3 

2 

kHz 

2.0 

99.0 

99.6 

88.4 

95.7 

0.1 

18.5 

4 

kHz 

0.7 

100.0 

100.0 

98.1 

99.4 

0.3 

0.6 

8 

kHz 

1.1 

99.6 

100.0 

99.0 

99.5 

0.0 

0.0 

16 

kHz 

0.0 

83.7 

85.6 

83.7 

84.3 

0.0 

4.1 
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775  Hz  center  frequency,  144  dB  peak  SPL 
Percent  sensory  cell  losses  over  octave  band  frequencies 


1st  row 

2nd  row 

3rd  row 

Comb. 

Inner 

outer 

outer 

outer 

outer 

Inner 

Outer 

hair 

hair 

hair 

hair 

hair 

pillar 

pillar 

cells 

cells 

cells 

cells 

cells 

cells 

cells 

Group  means 

0.125 

kHz 

6.52 

6.47 

9.80 

13.83 

10.03 

0.58 

0.98 

0.25 

kHz 

8 . 37 

17.65 

10.30 

11.53 

13.16 

0.20 

0.47 

0.5 

kHz 

2.68 

82.27 

77.95 

56.23 

72.15 

0.55 

12.20 

1 

kHz 

19.53 

99.55 

98.88 

88.80 

95.74 

21.15 

43.52 

2 

kHz 

11.53 

89.27 

87.50 

74.85 

83.87 

8.35 

20.23 

4 

kHz 

12.18 

68.58 

72.63 

67.78 

69.67 

11.17 

12.33 

8 

kHz 

8.22 

54.47 

55.52 

53.87 

54.62 

8.05 

8.80 

16 

kHz 

16.57 

47.80 

48.48 

47.70 

47.99 

15.65 

18.40 

Group  standard 

deviations 

0.125 

kHz 

6.81 

4.59 

7.47 

10.37 

4.95 

1.02 

1.64 

0.25 

kHz 

15.53 

21.07 

15.49 

15.49 

16.97 

0.29 

0.52 

0.5 

kHz 

2.33 

12.63 

18.08 

22.70 

17.30 

0.71 

13.03 

1 

kHz 

17.52 

0.73 

1.01 

15.16 

5.42 

19.60 

28.00 

2 

kHz 

12.67 

22.44 

22.24 

27.97 

23.72 

10.31 

20.09 

4 

kHz 

25.37 

40.63 

41.00 

40.67 

39.06 

25.57 

24.57 

8 

kHz 

18.57 

50.63 

50.10 

50.37 

50.17 

19.28 

20.69 

16 

kHz 

38.59 

51.58 

51.45 

51.68 

51.57 

37.50 

39.88 
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Frequency  (kHz) 
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(ap)  sxd 


o 
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Frequency  (kHz) 


(aP)  S3A 
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Sumnary  data  for  the  group  exposed  to: 


1025  Hz  center  frequency,  129  dB  peak  SPL 


Animal  # 

T064 

T086 

T089 

T112 

T114 

T126 


Cort^^leted  the  entire  protocol 
Completed  the  entire  protocol 
Completed  the  entire  protocol 
Completed  the  entire  protocol 
Completed  the  entire  protocol 
Completed  the  entire  protocol 


76 


1025  Hz  center  frequency,  129  dB  peak  SPL 
Preexposure  thresholds  (dB  SPL) 


Animal\kHz  C.l 

0.2 

0.5 

1.0 

1.4 

2.0 

2.8 

4.0 

5.7 

8.0 

T064 

17.0 

4.0 

0.0 

4.0 

-1.0 

3.0 

5.0 

3.0 

2.0 

9.0 

T086 

26.0 

7.0 

3.0 

3.0 

2.0 

-2.0 

-4.0 

-2.0 

1.0 

6.0 

T089 

20.0 

6.0 

-3.0 

3.0 

-2.0 

0.0 

0.0 

0.0 

1.0 

6.0 

T112 

20.0 

7.0 

3.0 

1.0 

0.0 

2.0 

4.0 

2.0 

3.0 

4.0 

T114 

19.0 

2.0 

0.0 

-2.0 

1.0 

1.0 

1.0 

1.0 

0.0  . 

5.0 

T126 

25.0 

6.0 

4.0 

2.0 

1.0 

1.0 

1.0 

1.0 

0.0 

3.0 

Mean 

21.2 

5.3 

1.2 

1.8 

0.2 

0.8 

1.2 

0.8 

1.2 

5.5 

S.D. 

3.5 

2.0 

2.6 

2.1 

1.5 

1.7 

3.2 

1.7 

1.2 

2.1 

Postexposure 

thresholds  i 

[dB  SPL) 

Animal\kH2 

!  0.1 

0.2 

0.5 

1.0 

1.4 

2.0 

2.8 

4.0 

5,7 

8.0 

T064 

27.8 

8.8 

-0.4 

0.8 

3.8 

2.6 

-0.2 

9.8 

2.8 

11.8 

T086 

23.0 

4.0 

0.0 

0.0 

-1.0 

-1.0 

3.0 

1.0 

2.0 

7.0 

T089 

24.6 

7.6 

5.6 

7.6 

2.6 

2.6 

8.6 

8.6 

1.6 

9.6 

T112 

24.0 

13.0 

1.0 

3.0 

2.0 

2.0 

2.0 

2.0 

1.0 

12.0 

T114 

19.0 

6.0 

0.0 

0.0 

-3.0 

-3.0 

-1.0 

1.0 

2.0 

3.0 

T126 

24.0 

5.0 

7.0 

3.0 

6.0 

0.0 

2.0 

0.0 

3.0 

2.0 

Mean 

23.7 

7,4 

2.2 

2.4 

1.7 

0.5 

2.4 

3.7 

2.1 

7.6 

S.D. 

2.8 

3.2 

3.2 

2.9 

3.3 

2.3 

3.4 

4.3 

0.7 

4.3 

Permanent 

threshold 

shift 

(dB) 

Animal\kHz 

0.1 

0.2 

0.5 

1.0 

1.4 

2.0 

2.8 

4.0 

5.7 

8.0 

T064 

10.8 

4.8 

-0.4 

-3.2 

4.8 

-0.4 

-5.2 

6.8 

0.8 

2.8 

T086 

-3.0 

-3.0 

-3,0 

-3.0 

-3.0 

1.0 

7.0 

3.0 

1.0 

1.0 

T089 

4.6 

1.6 

8.6 

4.6 

4.6 

2.6 

8.6 

8.6 

0.6 

3.6 

T112 

4.0 

6.0 

-2.0 

2.0 

2.0 

0.0 

-2.0 

0.0 

-2.0 

8.0 

Tli4 

0.0 

4.0 

0.0 

2.0  ■ 

-4.0 

-4.0 

-2.0 

0.0 

2.0 

-2.0 

T126 

-1.0 

-1.0 

3.0 

1.0 

5.0 

-1.0 

1.0 

-1.0 

3.0 

-1.0 

Mean 

2,6 

2.1 

1.0 

0.6 

1.6 

-0.3 

1.2 

2.9 

0.9 

2.1 

S.D. 

5.0 

3.5 

4.2 

3.1 

4.1 

2.2 

5.5 

4.0 

1.7 

3.6 
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Temporary  Threshold  Shift  (dB) :  1025  Hz  center  frequency,  129  dB  peak  SPL 
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Temporary  Threshold  Shift  (dB) :  1025  Hz  center  frequency,  134  dB  peak 
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1025  Hz  center  frequency,  129  dB  peak  SPL 


Total  number 

of  cochlear 

sensory 

cells  missing 

1st  row 

2nd  row 

3rd  row 

Total 

Animal 

Inner 

outer 

outer 

outer 

oute  r 

number 

hair 

hai  r 

hai  r 

hair 

hair 

cells 

cells 

cells 

cells 

cells 

T064 

17 

29 

49 

98 

176 

T086 

14 

86 

83 

114 

283 

T089 

6 

25 

32 

40 

97 

T112 

3 

57 

82 

113 

252 

T114 

13 

123 

62 

90 

275 

T126 

3 

42 

34 

75 

151 

Group 

mean  9 

206 

S.D. 

6 

76 

S.E. 

2 

31 

Total  sensory  cell  losses  over 

octave  band 

lengths  of  the 

cochlea  centered  at  the 

frequencies 

indicated 

Octave  band 

Inner 

Outer 

center 

hair 

hair 

f  requency 

cells 

cells 

Group  means 

0.125  kHz 

0.8 

42.2 

0.25  kHz 

1.3 

28.0 

0 . 5  kHz 

1.0 

21.8 

1  kHz 

1.2 

38.8 

2  kHz 

0.8 

20.0 

4  kHz 

2.7 

31.2 

8  kHz 

1.3 

8.8 

16  kHz 

0.2 

14.8 

Standard  deviations 

0.125  kHz 

1.0 

30.0 

0.25  kHz 

1.0 

11.3 

0.5  kHz 

1.1 

11.2 

1  kHz 

1.6 

37.9 

2  kHz 

1.0 

9.6 

4  kHz 

3.4 

31.9 

8  kHz 

3.3 

6.2 

16  kHz 

0.4 

16.6 
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1025  Hz  center  frequency,  129  dB  peak  SPL 
Total  sensory  cell  losses  over  octave  band  frequencies 


1st  row 

2nd  row 

3rd  row 

Comb. 

Inner 

outer 

outer 

outer 

outer 

Inner 

Outer 

hair 

hair 

hair 

hai  r 

hai  r 

pillar 

pillar 

cells 

cells 

cells 

cells 

cells 

cells 

cells 

Chinchilla  T064 


0.125 

kHz 

0 

0 

7 

20 

27 

0 

2 

0.25 

kHz 

1 

0 

4 

19 

23 

0 

0 

0.5 

kHz 

3 

2 

4 

9 

15 

0 

0 

1 

kHz 

2 

4 

8 

2 

14 

0 

0 

2 

kHz 

2 

5 

4 

12 

21 

0 

0 

4 

kHz 

1 

3 

0 

5 

8 

0 

0 

8 

kHz 

8 

7 

5 

8 

20 

2 

1 

16 

kHz 

0 

8 

17 

23 

48 

0 

0 

TOTALS 

1^ 

29 

49 

98 

176 

2 

3 

Chinchilla  T086 


0.125 

kHz 

1 

21 

32 

45 

98 

0 

0 

0.25 

kHz 

3 

2 

6 

19 

27 

0 

1 

0.5 

kHz 

1 

8 

6 

7 

21 

2 

3 

1 

kHz 

0 

10 

2 

8 

20 

0 

0 

2 

kHz 

0 

5 

2 

5 

12 

0 

0 

4 

kHz 

9 

34 

32 

28 

94 

14 

8 

8 

kHz 

0 

1 

3 

1 

5 

0 

0 

16 

kHz 

0 

5 

0 

1 

6 

0 

0 

TOTALS 

14 

86 

83 

114 

283 

16 

12 

Chinchilla  T089 


0.125  kHz  0  1  6  5  12  0  0 

0.25  kHz  0  5  2  12  19  0  1 

0.5  kHz  1  0  10  6  16  0  0 

1  kHz  0  5  6  7  18  0  0 

2  kHz  0  4  1  3  8  0  0 

4  kHz  4  5  3  2  10  0  0 

8kHzO  0  1  2  3  0  0 

16  kHz  1  5  3  3  11  0  0 

TOTALS  6  25  32  40  97  0  1 


1025  Hz  center  frequency,  129  dB  peak  SPL 
Total  sensory  cell  losses  over  octave  band  frequencies 


1st  row 

2nd  row 

3rd  row 

Comb. 

Inner 

outer 

outer 

outer 

outer 

Inner 

Outer 

hair 

hair 

hair 

hair 

hair 

pillar 

pillar 

cells 

cells 

cells 

cells 

cells 

cells 

cells 

Chinchilla  T112 


0.125  kHz 

0 

3 

14 

33 

50 

0 

0 

0.25  kHz 

1 

7 

2 

38 

47 

0 

0 

0.5  kHz 

0 

5 

26 

13 

44 

0 

0 

1  kHz 

1 

15 

19 

11 

45 

4 

0 

2  kHz 

1 

14 

15 

6 

35 

1 

2 

4  kHz 

0 

10 

5 

7 

22 

0 

0 

8  kHz 

0 

2 

1 

3 

6 

0 

0 

16  kHz 

0 

1 

0 

2 

3 

0 

0 

TOTALS 

3 

57 

82 

113 

252 

5 

2 

Chinchilla  T114 


0.125  kHz 

2 

5 

8 

22 

35 

0 

0 

0.25  kHz 

2 

21 

2 

12 

35 

0 

0 

0.5  kHz 

1 

10 

4 

6 

20 

0 

0 

1  kHz 

4 

61 

27 

25 

113 

15 

6 

2  kHz 

2 

10 

3 

6 

19 

0 

0 

4  kHz 

2 

11 

10 

9 

30 

0 

0 

8  kHz 

0 

2 

4 

6 

12 

0 

0 

16  kHz 

0 

3 

4 

4 

11 

0 

0 

TOTALS 

13 

123 

62 

90 

275 

15 

6 

Chinchilla  T126 


0.125  kHz  2  4  9  18  31  0  0 

0.25  kHz  1  4  1  12  17  0  1 

0.5  kHz  0  6  4  5  15  1  0 

1  kHz  0  7  6  10  23  0  0 

2  kHz  0  14  4  7  25  0  0 

4  kHz  0  4  4  15  23  0  0 

8  kHz  0  0  2  5  7  0  0 

16  kHz  0  3  4  3  10  0  0 

TOTALS  3  42  34  75  151  1  1 
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1025  Hz  center  frequency,  129  dB  peak  SPL 


Total 

sensory  cell  losses  over 

1st  row  2nd  row  3rd  row 

octave 

Comb. 

band  frequencies 

Inner 

outer 

outer- 

outer 

outer 

Inne  r 

Oute  r 

hair 

hair 

hair 

hair 

hair 

pillar 

pillar 

cells 

cells 

cells 

cells 

cells 

cells 

cells 

Group  means 

0.125  kHz  0.8 

5.7 

12.7 

23.8 

42.2 

0.0 

0.3 

0.25 

kHz 

1 . 3 

6.5 

2.8 

18.7 

28.0 

0.0 

0.5 

0.5 

kHz 

1.0 

5.2 

9.0 

7.7 

21.8 

0.5 

0 . 5 

1 

kHz 

1.2 

17.0 

11.3 

10.5 

38.8 

3.2 

1.0 

2 

kHz 

0.8 

8.7 

4.8 

6.5 

20.0 

0.2 

0.3 

4 

kHz 

2.7 

11.2 

9.0 

11.0 

31.2 

2.3 

1.3 

8 

kHz 

1.3 

2.0 

2.7 

4.2 

8.8 

0 , 3 

0.2 

16 

kHz 

0.2 

4.2 

4.7 

6.0 

14.8 

0.0 

0.0 

TOTALS 

9,3 

60.3 

57.0 

88.3 

205.7 

6.5 

4.2 

Group  standard 

deviations 

0.125 

kHz 

1.0 

7.7 

9.9 

13.7 

30.0 

0.0 

0.8 

0.25 

kHz 

1.0 

7.5 

1.8 

10.1 

11.3 

0.0 

0.5 

0.5 

kHz 

1.1 

3.7 

8.6 

2.9 

11.2 

0.8 

1.2 

1 

kHz 

1.6 

21.9 

9.6 

7.8 

37.9 

6.0 

2.4 

2 

kHz 

1.0 

4.6 

5.1 

3.0 

9.6 

0.4 

0.8 

4 

kHz 

3.4 

11.7 

11.7 

9.4 

31.9 

5.7 

3,3 

8 

kHz 

3.3 

2.6 

1.6 

2.6 

6.2 

0.8 

0.4 

16 

kHz 

0.4 

2.4 

6.3 

8.4 

16.6 

0.0 

0.0 

TOTALS 

6.1 

37,9 

22.6 

27.8 

75.6 

7.2 

4.3 

85 


1025  Hz  center  frequency,  129  dB  peak  SPL 

Percent  sensory  cell  losses  over  octave  band  frequencies 

1st  row  2nd  row  3rd  row  Comb. 

Inner  outer  outer  outer  outer  Inner  Outer 

hair  hair  hair  hair  hair  pillar  pillar 

cells  cells  cells  cells  cells  cells  cells 


Chinchilla  T064 


0.125 

kHz 

0.0 

0.0 

3.7 

10.8 

4.8 

0.0 

1.0 

0.25 

kHz 

0.4 

0.0 

1.2 

5.8 

2.3 

0.0 

0.0 

0.5 

kHz 

1.2 

0.6 

1.2 

2.7 

1.5 

0.0 

0.0 

1 

kHz 

0.8 

1.2 

2.5 

0.6 

1.4 

0.0 

0.0 

2 

kHz 

0.8 

1.5 

1.2 

3.8 

2.2 

0.0 

0.0 

4 

kHz 

0.3 

0.9 

0.0 

1.5 

0.8 

0.0 

0.0 

8 

kHz 

3.1 

2.2 

1.5 

2.5 

2.1 

0.3 

0.3 

16 

kHz 

0.0 

2.6 

5.5 

7.4 

5.2 

0.0 

0.0 

Chinchilla  T086 


0.125 

kHz 

0.6 

10.7 

16.4 

23.0 

16.7 

0.0 

0.0 

0.25 

kHz 

1.1 

0.5 

1.7 

5.5 

2.6 

0.0 

0.2 

0.5 

kHz 

0.3 

2.3 

1.7 

2.0 

2.0 

0.3 

0.8 

1 

kHz 

0.0 

3.0 

0.6 

2.4 

2.0 

0.0 

0.0 

2 

kHz 

0.0 

1.5 

0.6 

1.5 

1.2 

0.0 

0.0 

4 

kHz 

3.4 

10.2 

9.6 

8.4 

9.4 

2.6 

2.4 

8 

kHz 

0.0 

0.3 

0.9 

0.3 

0.5 

0.0 

0.0 

16 

kHz 

0.0 

1.5 

0.0 

0.3 

0.6 

0.0 

0.0 

Chinchilla  T089 


0.125 

kHz 

0.0 

0.5 

3.2 

2.6 

2.1 

0.0 

0.0 

0.25 

kHz 

0.0 

1.5 

0.6 

3,6 

1.9 

0.0 

0.3 

0.5 

kHz 

0.4 

0.0 

3.0 

1.8 

1.6 

0.0 

0.0 

1 

kHz 

0.0 

1.6 

1.9 

2.2 

1.9 

0.0 

0.0 

2 

kHz 

0.0 

1.2 

0.3 

0.9 

0.8 

0.0 

0.0 

4 

kHz 

1.5 

1.5 

0.9 

0.6 

1.0 

0.0 

0.0 

8 

kHz 

0.0 

0.0 

0.3 

0.6 

0.3 

0.0 

0.0 

16 

kHz 

0.4 

1.7 

1.0 

1.0 

1.2 

0.0 

0.0 
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1025  Hz  center  frequency,  129  dB  peak  SPL 
Percent  sensory  cell  losses  over  octave  band  frequencies 


1st  row  2nd  row  3rd  row  Comb. 


Inner 

hair 

cells 

Chinchilla  T112 

outer 

hair 

cells 

outer 

hair 

cells 

outer 

hair 

cells 

outer 

hair 

cells 

Inner 

pillar 

cells 

Outer 

pillar 

cells 

0.125 

kHz 

0.0 

1.5 

7.4 

17.4 

8.8 

0.0 

0.0 

0.25 

kHz 

0.4 

2.1 

0.6 

11.4 

4.7 

0.0 

0.0 

0.5 

kHz 

0.0 

1.5 

7.9 

3.9 

4.4 

0.0 

0.0 

1 

kHz 

0.4 

4.7 

6.0 

3.4 

4.7 

0.7 

0.0 

2 

kHz 

0.4 

4.3 

4.6 

1.8 

3.6 

0.1 

0.6 

4 

kHz 

0.0 

3.1 

1.5 

2.1 

2.2 

0.0 

0.0 

8 

kHz 

o.r 

0.6 

0.3 

0.9 

0.6 

0.0 

0.0 

16 

kHz 

0.0 

0.3 

0.0 

0.6 

0.3 

0.0 

0.0 

Chinchilla 

T114 

0.125 

kHz 

1.5 

2.8 

4.5 

12.5 

6.6 

0.0 

0.0 

0.25 

kHz 

0.8 

6.8 

0.6 

3.8 

3.7 

0.0 

0.0 

0.5 

kHz 

0.4 

3.2 

1.3 

1.9 

2.1 

0.0 

0.0 

1 

kHz 

1.7 

20.8 

9.2 

8.5 

12.8 

3.1 

2.0 

2 

kHz 

0.8 

3  .  3 

1.0 

2.0 

2.1 

0.0 

0.0 

4 

kHz 

0.8 

3.6 

3.3 

3.0 

3.3 

0.0 

0.0 

8 

kHz 

0.0 

0.6 

1.3 

2.0 

1.3 

0.0 

0.0 

16 

kHz 

0.0 

1.0 

1.3 

1.3 

1.2 

0.0 

0.0 

Chinchilla 

,  T126 

0.125 

kHz 

1.4 

2.1 

4.8 

9.7 

5.5 

0.0 

0.0 

0.25 

kHz 

0.4 

1.2 

0.3 

3.7 

1.7 

0.0 

0.3 

0.5 

kHz 

0.0 

1.8 

1.2 

1.5 

1.5 

0.1 

0.0 

1 

kHz 

0.0 

2.2 

1.9 

3.2 

2.4 

0.0 

0.0 

2 

kHz 

0.0 

4.4 

1.2 

2.2 

2.6 

0.0 

0.0 

4 

kHz 

0.0 

1.2 

1.2 

4,7 

2.4 

0.0 

0.0 

8 

kHz 

0.0 

0.0 

0.6 

1.5 

0.7 

0.0 

0.0 

3  6 

kHz 

0.0 

0,9 

1.3 

0.9 

1.0 

0.0 

0,0 
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1025  Hz  center  frequency,  129  dB  peak  SPL 
Percent  sensory  cell  losses  over  octave  band  frequencies 


1st  row 

2nd  row 

3rd  row 

Comb . 

Inner 

outer 

oute  r 

outer 

outer 

Inner 

Oute  r 

hai  r 

hair 

hair 

hair 

hair 

pillar 

pillar 

cells 

cells 

cells 

cells 

cells 

cells 

cells 

Group  means 

0.125 

kHz 

0.58 

2.93 

6.67 

12.67 

7.42 

0.00 

0.17 

0.25 

kHz 

0.52 

2.02 

0.83 

5.63 

2.83 

0.00 

0.13 

0.5 

kHz 

0.38 

1.57 

2.72 

2.30 

2.19 

0.07 

0.13 

1 

kHz 

0.48 

5.58 

3.68 

3.38 

4.22 

0.63 

0.33 

2 

kHz 

0.33 

2.70 

1.48 

2.03 

2.07 

0.02 

0.10 

4 

kHz 

1.00 

3.42 

2.75 

3.38 

3.18 

0.43 

0.40 

8 

kHz 

0.52 

0.62 

0.82 

1.30 

0.91 

0.05 

0.05 

16 

kHz 

0.07 

1.33 

1.52 

1.92 

1.59 

0.00 

0.00 

Group  standard 

deviations 

0.125 

kHz 

0.71 

3.94 

4.99 

6.97 

5.04 

0.00 

0.41 

0.25 

kHz 

0.38 

2.46 

0.52 

2.98 

1.16 

0.00 

0.15 

0.5 

kHz 

0.44 

1.15 

2.63 

0.88 

1.13 

0.12 

0.33 

1 

kHz 

0.68 

7.56 

3.26 

2.70 

4.37 

1.24 

0.82 

2 

kHz 

0.39 

1.46 

1.57 

0.98 

0.99 

0.04 

0.24 

4 

kHz 

1,31 

3.49 

3.53 

2,83 

3.18 

1.06 

0.98 

8 

kHz 

1.27 

0.82 

0.51 

0.85 

0.66 

0.12 

0.12 

16 

kHz 

0.16 

0.79 

2.04 

2.71 

1.79 

0.00 

0.00 
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Summary  data  for  the  group  exposed  to: 


1025  Hz  center  frequency,  134  dB  peak  SPL 


Animal  # 

M086 

- 

Completed  the  entire  protocol 

N13 

- 

Completed  the  entire  protocol 

N16 

- 

Completed  the  entire  protocol 

N33 

- 

Completed  the  entice  protocol 

N78 

- 

Completed  the  entire  protocol 

POl 

- 

Completed  the  entire  protocol 

95 


1025  Hz  center  frequency,  134  dB  peak  SPL 
Preexposure  thresholds  (dB  SPL) 


AnimalXkHz  0.1 

0.2 

0.5 

1.0 

1.4 

2.0 

2.8 

4.0 

5.7 

8.0 

M086 

24.0 

9.0 

1.0 

1.0 

2.0 

0.0 

-4.0 

0.0 

1.0 

6.0 

N13 

24.0 

3.0 

7.0 

1.0 

2.0 

2.0 

0.0 

6.0 

1.0 

2.0 

N16 

23.0 

4.0 

-2.0 

-2.0 

1.0 

-11.0 

1.0 

1.0 

4.0 

3.0 

N33 

24.0 

5.0 

5.0 

1.0 

6.0 

2.0 

0.0 

0.0 

3.0 

2.0 

N7n 

22.0 

5.0 

1.0 

3.0 

2.0 

0.0 

2.0 

0.0 

1.0 

4,0 

POl 

22.0 

5.0 

1.0 

1.0 

2.0 

0.0 

4.0 

0.0 

3.0 

2.0 

Mean 

23.2 

5.2 

2.2 

0.8 

2.5 

-1.2 

0.5 

1.2 

2.2 

3.2 

S.D. 

1.0 

2.0 

3.3 

1.6 

1.8 

4.9 

2.7 

2.4 

1.3 

1.6 

Postexposure  thresholds  (dB  SPL) 


Animal\kHz  0.1 

0.2 

0.5 

1.0 

1.4 

2.0 

2.8 

4.0 

5.7 

8.0 

M086 

29.0 

10,0 

4.0 

15.4 

15.0 

5.0 

3.0 

1.0 

2.0 

-1.0 

N13 

52.0 

37.0 

31.0 

25.0 

28.0 

14.0 

16.0 

12.0 

17.0 

14.0 

N16 

46.8 

35.8 

29.8 

29.8 

20.8 

22.8 

8.8 

-3.2 

-2.2 

6.8 

N33 

24.0 

5.0 

7.0 

3.0 

4.0 

0.0 

4.0 

0.0 

3.0 

2.0 

N78 

26.2 

11.2 

9.2 

7.2 

14.2 

10.2 

12.2 

10.2 

11.2 

10.2 

POl 

26.4 

13.2 

15.2 

17.2 

6.2 

8.2 

10.2 

6.2 

9.2 

12.2 

Mean 

34,1 

18,7 

16,0 

16.3 

14.7 

10.0 

9.0 

4.4 

6.7 

7.4 

S.D. 

12.1 

14,0 

11.7 

10.2 

9.0 

7.8 

4.9 

6.1 

7.0 

5.9 

Permanent  threshold  shift  (dB) 


Animal\kHz  0.1 

0.2 

0.5 

1.0 

1.4 

2.0 

2.8 

4.0 

5.7 

8.0 

M086 

5.0 

1.0 

3.0 

14.4 

13.0 

5.0 

7.0 

1.0 

1.0 

-7.0 

N13 

28.0 

34.0 

24,0 

24.0 

26.0 

12.0 

16.0 

6.0 

16.0 

12.0 

N16 

23.8 

31.8 

31.8 

31.8 

19.8 

33.8 

7.8 

-4.2 

-6.2 

3.8 

N33 

0.0 

0.0 

2.0 

2.0 

-2.0 

-2.0 

4.0 

0.0 

0.0 

0.0 

N78 

4.2 

6.2 

8.2 

4.2 

12.2 

10.2 

10.2 

10.2 

10.2 

6.2 

POl 

4.4 

8.2 

14.2 

16.2 

4.2 

8.2 

6.2 

6.2 

6.2 

10.2 

Mean 

10.9 

13.5 

13.9 

15.4 

12.2 

11.2 

8.5 

3.2 

4.5 

4.2 

S.D. 

11.8 

15.3 

12.0 

11.4 

10.1 

12.1 

4.2 

5.2 

7.9 

7.0 

Temporary  Threshold  Shift  (dB) :  1025  Hz  center  frequency.  134  dB  peak  SPL 
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Temporary  Threshold  Shift  (dB) :  1025  Hz  center  frequency,  134  dB  peak  SPL 
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1075  Hz  center  frequency,  134  dB  peak  SPL 


Total  number  of  cochlear  sensory  cells  missing 


1st  row 

2nd  row 

3rd  row 

Total 

Animal 

Inner 

outer 

outer 

outer 

outer 

number 

hair 

hair 

hair 

hair 

hair 

cells 

cells 

cells 

cells 

cells 

M086 

111 

270 

269 

414 

953 

N13 

151 

480 

432 

377 

1289 

N16 

62 

888 

814 

498 

2200 

N33 

49 

103 

142 

144 

389 

N78 

59 

394 

421 

370 

1185 

POl 

2 

22 

31 

29 

82 

Group  mean 

72 

1016 

S.D. 

52 

745 

S .  E, 

21 

304 

Total  sensory  cell  losses  over 

octave  band 

lengths  of  the 

cochlea  centered  at  the 

frequencies 

indicated 

Octave  band 

Inner 

Outer 

center 

hair 

hair 

frequency 

cells 

cells 

Group  means 

0.125  kHz 

1.0 

75.7 

0.25  kHz 

1.2 

60.8 

0 . 5  kHz 

1.2 

148.0 

1  kHz 

52.2 

492.3 

2  kHz 

6.0 

190.8 

4  kHz 

5.0 

16.5 

8  kHz 

4.7 

12.7 

16  kHz 

1.2 

19.5 

Standard  deviations 

0.125  kHz 

1.3 

38.6 

0.25  kHz 

1.5 

45.4 

0.5  kHz 

1.0 

149.0 

1  kHz 

49.4 

330.0 

2  kHz 

10.1 

302.9 

4  kHz 

6.9 

9.8 

8  kHz 

7.7 

13.3 

16  kHz 

1.6 

10.3 

101 


1025  Hz  center  frequency,  134  dB  peak  SPL 
Total  sensory  cell  losses  over  octave  band  frequencies 


Inner 

hair 

cells 

Chinchilla  M086 

1st  row 
outer 
hair 
cells 

2nd  row 
outer 
hair 
cells 

3rd  row 
outer 
hair 
cells 

Comb . 
outer 
hair 
cells 

Inner 

pillar 

cells 

Outer 

pilla 

cells 

0.125 

kHz 

0 

29 

23 

77 

129 

0 

0 

0.25 

kHz 

3 

10 

10 

95 

115 

0 

0 

0.5 

kHz 

1 

21 

7 

84 

112 

1 

1 

1 

kHz 

64 

166 

180 

135 

481 

150 

107 

2 

kHz 

3 

22 

32 

7 

61 

1 

1 

4 

kHz 

18 

9 

4 

4 

17 

0 

0 

8 

kHz 

20 

8 

3 

8 

19 

3 

0 

16 

kHz 

2 

5 

10 

4 

19 

0 

0 

TOTALS 

111 

270 

269 

414 

953 

155 

109 

Chinchilla  N13D 

0.125  kHz  2 

7 

13 

59 

79 

0 

1 

0.25 

kHz 

1 

22 

34 

43 

99 

0 

1 

0.5 

kHz 

2 

66 

45 

4 

115 

0 

0 

1 

kHz 

140 

263 

253 

197 

713 

289 

178 

2 

kHz 

6 

105 

81 

66 

252 

11 

6 

4 

kHz 

0 

11 

0 

5 

16 

0 

0 

8 

kHz 

0 

1 

3 

3 

7 

0 

0 

16 

kHz 

0 

5 

3 

0 

8 

0 

0 

TOTALS 

151 

480 

432 

377 

1289 

300 

186 

Chinchilla 

N16D 

0.125  kHz 

3 

11 

11 

9 

31 

5 

8 

0.25  kHz 

3 

28 

29 

31 

88 

1 

1 

O.b  kHz 

2 

200 

134 

37 

371 

0 

0 

1  kHz 

14 

332 

331 

217 

880 

32 

44 

2  kHz 

26 

294 

292 

194 

780 

55 

61 

4  kHz 

6 

10 

6 

2 

18 

1 

1 

8  kHz 

4 

3 

2 

1 

6 

0 

U 

16  kHz 

4 

10 

9 

7 

26 

3 

2 

TOiALS 

62 

888 

814 

498 

2200 

97 

117 

102 


1025  Hz  center  frequency,  134  dB  peak  SPL 


Total  sensory  cell  losses  over  octave  band  frequencies 


1st  row  2nd  row  3rd  row  Comb. 


Inner  outer  outer 

hair  hair  hair 

cells  cells  cells 


Chinchilla  N33D 


outer 

outer 

Inner 

Outer 

hail- 

hail- 

pillar 

pillar 

cells 

cells 

cells 

cells 

0.125  kHz 

0 

14 

49 

46 

109 

0 

0 

0.25  kHz 

0 

2 

2 

7 

11 

0 

0 

0.5  kHz 

2 

0 

3 

4 

7 

0 

0 

1  kHz 

40 

70 

68 

65 

203 

86 

54 

2  kHz 

0 

3 

3 

2 

8 

0 

0 

4  kHz 

5 

2 

5 

5 

12 

1 

0 

8  kHz 

2 

2 

1 

3 

6 

0 

0 

16  kHz 

0 

10 

11 

12 

33 

0 

0 

TOTALS 

49 

103 

142 

144 

389 

87 

54 

Chinchilla 

N78D 

0.125  kHz 

0 

8 

12 

48 

68 

0 

0 

0.25  kHz 

0 

2 

3 

33 

38 

0 

0 

0 . 5  kHz 

0 

110 

106 

65 

281 

0 

2 

1  kHz 

55 

250 

246 

170 

666 

128 

109 

2  kHz 

1 

9 

17 

12 

38 

0 

2 

4  kHz 

1 

6 

17 

10 

33 

0 

0 

8  kHz 

2 

1 

11 

25 

37 

0 

0 

16  kHz 

0 

8 

9 

7 

24 

0 

1 

TOTALS 

59 

394 

421 

370 

1185 

128 

314 

Chinchilla  POlD 


0.125 

kHz 

1 

9 

17 

12 

38 

0 

2 

0.25 

kHz 

n 

yj 

3 

2 

9 

14 

0 

0 

0.5 

kHz 

0 

2 

0 

0 

2 

0 

0 

1 

kHz 

0 

2 

7 

2 

11 

0 

0 

2 

kHz 

0 

2 

2 

2 

6 

0 

0 

4 

kHz 

0 

0 

1 

2 

3 

0 

0 

8 

kHz 

0 

0 

0 

1 

1 

0 

0 

16 

kHz 

1 

4 

2 

1 

7 

0 

0 

TOTALS 

2 

22 

31 

29 

82 

0 

2 

103 


1025  Hz  center  frequency,  134  dB  peak  SPL 
Total  sensory  cell  losses  over  octave  band  frequencies 


1st  row  2nd  row  3rd  row  Comb. 


Inner 

outer 

outer 

outer 

outer 

Inner 

Oute  r 

hair 

hair 

hair 

hair 

hair 

pillar 

pillar 

cells 

cells 

ceils 

cells 

cells 

cells 

cells 

Group  means 

0.125  kHz  1.0 

13.0 

20.8 

41.8 

75.7 

0.8 

1.8 

0.25 

kHz 

1.2 

11.2 

13.3 

36.3 

60.8 

0.2 

0.3 

0.5 

kHz 

1.2 

66.5 

49.2 

32.3 

148.0 

0.2 

0.5 

1 

kHz 

52.2 

180.5 

180.8 

131.0 

492.3 

114.2 

82.0 

2 

kHz 

6.0 

72.5 

71.2 

47.2 

190.8 

11.2 

11.7 

4 

kHz 

5.0 

6,3 

5.5 

4.7 

16.5 

0.3 

0.2 

8 

kHz 

4.7 

2.5 

3.3 

6.8 

12.7 

0.5 

0.0 

16 

kHz 

1.2 

7.0 

7.3 

5.2 

19.5 

0.5 

0.5 

TOTALS 

72.3 

359.5 

351.5 

305.3 

1016.3 

127.8 

97.0 

Group  standard 

deviations 

0.125 

kHz 

1.3 

8.2 

14.5 

26.7 

38.6 

2.0 

3.1 

0.25 

kHz 

1.5 

11.3 

14.5 

32.0 

45.4 

0.4 

0.5 

0.5 

kHz 

1.0 

77.9 

57.9 

35.8 

149.0 

0.4 

0.8 

1 

kHz 

49.4 

125.6 

122.4 

82.8 

330.0 

102.6 

62.5 

2 

kHz 

10.1 

115.3 

112.0 

76.0 

302.9 

21.9 

24 . 3 

4 

kHz 

6.9 

4.5 

6.1 

2.9 

9.8 

0.5 

0.4 

8 

kHz 

7.7 

2.9 

3.9 

9.3 

13.3 

1.2 

0.0 

16 

kHz 

1.6 

2.7 

3.8 

4.4 

10.3 

1.2 

0.8 

TOTALS 

51.9 

310,7 

275.2 

179.2 

744.9 

99.3 

62.7 
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1025  Hz  center  frequency,  134  dB  peak  SPL 
Percent  sensory  cell  losses  over  octave  band  frequencies 


1st  row 

2nd  row 

3rd  row 

Comb . 

Inner 

outer 

outer 

outer 

outer 

hair 

hair 

hair 

hair 

hair 

cells 

cells 

cells 

cells 

cells 

Inner  Outer 
pillar  pillar 
cells  cells 


Chinchilla  M086 


0.125 

kHz 

0.0 

15.2 

12.1 

40.5 

22.6 

0.0 

0.0 

0.25 

kHz 

1.1 

2.9 

2.9 

28.4 

11.4 

0.0 

0.0 

0.5 

kHz 

0.3 

6.3 

2.1 

25.2 

11.2 

0.1 

0.3 

1 

kHz 

26.0 

52.3 

56.7 

42.5 

50.5 

29.2 

33.7 

2 

kHz 

1.2 

6.7 

9.8 

2.1 

6.2 

0.1 

0.3 

4 

kHz 

7.0 

2.7 

1.2 

1.2 

1.7 

0.0 

0.0 

8 

kHz 

7.6 

2.4 

0.9 

2.4 

1.9 

0.5 

0.0 

16 

kHz 

0.8 

1.6 

3.2 

1.2 

2.0 

0.0 

0.0 

Chinchilla  N13D 


0.125 

kHz 

1 .  3 

3.7 

6.8 

31.2 

13.9 

0.0 

0.5 

0.25 

kHz 

0.4 

6.6 

10.2 

12.9 

9.9 

0.0 

0 . 3 

0.5 

kHz 

0.8 

20.0 

13.6 

1.2 

11.6 

0.0 

0.0 

1 

kHz 

57.8 

83.4 

80.3 

62.5 

75.4 

56.7 

56.5 

2 

kHz 

2.5 

32.5 

25.0 

20.4 

26.0 

2.1 

1.8 

4 

kHz 

0.0 

3.4 

0.0 

1.5 

1.6 

0.0 

0.0 

8 

kHz 

0.0 

0.3 

0.9 

0.9 

0.7 

0.0 

0.0 

16 

kHz 

0.0 

1.7 

1.0 

0.0 

0.9 

0.0 

0.0 

Chinchilla  N16D 


0.125 

kHz 

1.9 

5.4 

5.4 

4.4 

5.1 

1.6 

3.9 

0.25 

kHz 

1.1 

7.9 

8.2 

8.8 

8.3 

0.1 

0.2 

0.5 

kHz 

0.7 

57.1 

38.2 

10.5 

35.3 

0.0 

0.0 

1 

kHz 

5.4 

99.1 

98.8 

64.7 

87.5 

5.9 

13.1 

2 

kHz 

10.2 

85.7 

85.1 

56.5 

75.8 

9.9 

17.7 

4 

kHz 

2.1 

2.9 

1.7 

0.5 

1.7 

0.1 

0.2 

8 

kHz 

1.4 

0.8 

0.5 

0.2 

0.5 

0.0 

0.0 

16 

kHz 

1.5 

3.1 

2.8 

2.2 

2.7 

0.5 

0.6 
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1025  Hz  center  frequency,  134  dB  peak  SPL 
Percent  sensory  cell  losses  over  octave  band  frequencies 


ist  row 

2nd  row 

3rd  row 

Comb. 

Inner 

outer 

outer 

outer 

outer 

Inner 

Outer 

hair 

hair 

hair 

hai  r 

hai  r 

pillar 

pillar 

cells 

cells 

cells 

cells 

cells 

cells 

cells 

Chinchilla  N33D 

0.125 

kHz 

0.0 

7.3 

25.7 

24.2 

19.1 

0.0 

0.0 

0.25 

kHz 

0.0 

0.6 

0.6 

2.1 

1.1 

0.0 

0.0 

0.5 

kHz 

0.8 

0.0 

0.9 

1.2 

0.7 

0.0 

0.0 

1 

kHz 

16.3 

22.1 

21.5 

20.5 

21.4 

16.8 

17.0 

2 

kHz 

0.0 

0.9 

0.9 

0.6 

0.8 

0.0 

0.0 

4 

kHz 

1.9 

0.6 

1.5 

1.5 

1.2 

0.1 

0.0 

8 

kHz 

0.7 

0.6 

0.3 

0.9 

0.6 

0.0 

0.0 

16 

kHz 

0.0 

3.1 

3.4 

3.7 

3.4 

0.0 

0.0 

Chinchilla  N78D 


0.125 

kHz 

0.0 

4.1 

6.2 

25.1 

11.8 

0.0 

0.0 

0.25 

kHz 

0.0 

0.5 

0.8 

9.8 

3.7 

0.0 

0.0 

0.5 

kHz 

0.0 

32.9 

31.7 

19.4 

28.0 

0.0 

0.5 

1 

kHz 

22.2 

78.3 

77.1 

53.2 

69.5 

24.9 

34.1 

2 

kHz 

0.4 

2.7 

5.2 

3.6 

3.8 

0.0 

0.6 

4 

kHz 

0.3 

1.8 

5.2 

3.0 

3.3 

0.0 

0.0 

8 

kHz 

0.7 

0.3 

3.3 

7.6 

3.7 

0.0 

0.0 

16 

kHz 

0.0 

2.6 

3.0 

2.3 

2.6 

0.0 

0.3 

Chinchilla  POlD 


0.125 

kHz 

0.6 

4.7 

8.9 

6.3 

6 . 6 

0.0 

1.0 

0.25 

kHz 

0.0 

0.9 

0.6 

2.7 

1.4 

0.0 

0.0 

0.5 

kHz 

0.0 

0.6 

0.0 

0.0 

0.2 

0.0 

0.0 

1 

kHz 

0.0 

0.6 

2.2 

0.6 

1.1 

0.0 

0.0 

2 

kHz 

0.0 

0.6 

0.6 

0.6 

0.6 

0.0 

0.0 

4 

kHz 

0.0 

0.0 

O.i 

0.6 

0.3 

0.0 

0.0 

8 

kHz 

0.0 

0.0 

0.0 

0.3 

0.1 

0.0 

0.0 

16 

kHz 

0.4 

1.3 

0.6 

0.3 

0.7 

0.0 

0.0 
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1025  Hz  center  frequency,  134  dB  peak  SPL 
Percent  sensory  cell  losses  over  octave  band  frequencies 


1st  row 

2nd  row 

3rd  row 

Comb . 

Inner 

outer 

outer 

outer 

outer 

hair 

hair 

hair 

hair- 

hair 

cells 

cells 

cells 

cells 

cells 

Inner  Outer 
pillar  pillar 
cells  cells 


Group  means 


0.125 

kHz 

0.63 

6.73 

10.85 

21.95 

13.18 

0.27 

0.90 

0.25 

kHz 

0.43 

3.23 

3.88 

10.78 

5.97 

0.02 

0.08 

0.5 

kHz 

0.43 

19.48 

14.42 

9.58 

14.49 

0.02 

0.13 

1 

kHz 

21.28 

55.97 

56.10 

40.67 

50.91 

22.25 

25.73 

2 

kHz 

2.38 

21.52 

21.10 

13.97 

18.86 

2.02 

3.40 

4 

kHz 

1.88 

1.90 

1.65 

1.38 

1.64 

0.03 

0.03 

8 

kHz 

1.73 

0.73 

0.98 

2.05 

1.26 

0.08 

0.00 

16 

kHz 

0.45 

2.23 

2.33 

1.62 

2.06 

0.08 

0.15 

Group  standard  deviations 


0.125 

kHz 

0.81 

4.34 

7.66 

14.12 

6.85 

0.65 

1.52 

0.25 

kHz 

0.54 

3.26 

4.26 

9.60 

4.47 

0.04 

0.13 

0.5 

kHz 

0.38 

22.38 

16.78 

10.71 

14.34 

0.04 

0.22 

1 

kHz 

20.43 

38.31 

37.29 

25.40 

33.58 

20.17 

19.89 

2 

kHz 

3.94 

33.69 

32.62 

22.16 

29.44 

3.95 

7.04 

4 

kHz 

2.68 

1.36 

1.86 

0.90 

0.99 

0.05 

0.08 

8 

kHz 

2.92 

0.86 

1.19 

2.83 

1.36 

0.20 

0.00 

16 

kHz 

0.61 

0.80 

1.21 

1.39 

1.06 

0.20 

0.25 
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Frequency  (kHz) 


(ap)  SXd 


SSO[  [[33  [U93J9J 
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(ap)  siA 
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Frequency  (kHz) 
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Frequency  (kHz) 


113 


Summary  data  for  the  group  exposed  to: 


1025  Hz  center  frequency,  139  dB  peak  SPL 


Animal  # 

L041 

- 

Con^leted  the  entire  protocol 

L061 

- 

Con5)leted  the  entire  protocol 

L090 

- 

Completed  the  entire  protocol 

L092 

- 

Completed  the  entire  protocol 

L093 

- 

Completed  the  entire  protocol 

114 


1025  Hz  center  frequency,  139  dB  peak  SPL 
Preexposure  thresholds  (dB  SPL) 


Aniinal\kHz 

;  0.1 

0.2 

0.5 

1.0 

1.4 

2.0 

2.8 

4.0 

5.7 

8.0 

L041 

25.0 

9.0 

5.0 

3.0 

3.0 

3.0 

0.0 

3.0 

2.0 

5.0 

L061 

24.0 

9.0 

6.0 

5.0 

2.0 

5.0 

2.0 

5.0 

1.0 

3.0 

L090 

21.0 

9.0 

3.0 

1.0 

1.0 

5.0 

4.0 

3.0 

2.0 

1.0 

L092 

28.0 

9.0 

0.0 

-3.0 

2.0 

7.0 

6.0 

5.0 

1.0 

5.0 

L093 

23.0 

13.0 

1.0 

1.0 

3.0 

3.0 

0.0 

1.0 

4.0 

5.0 

Mean 

24.2 

9.8 

3.0 

1.4 

2.2 

4.6 

2.4 

3.4 

2.0 

3.8 

S.D. 

2.6 

1.8 

2.5 

3.0 

0.8 

1.7 

2.6 

1.7 

1.2 

1.8 

Postexposure 

thresholds  1 

[dB  SPL) 

Aninial\kHz 

;  0.1 

0.2 

0.5 

1.0 

1.4 

2.0 

2.8 

4.0 

5.7 

8.0 

L041 

37.0 

41.0 

35.0 

39.0 

37.0 

41.0 

40.0 

37.0 

38.0 

37.0 

L061 

26.0 

11.0 

8.0 

13.0 

12.0 

13.0 

10.0 

9.0 

11.0 

11.0 

L090 

31.8 

25.8 

11.8 

13.8 

11.8 

3.8 

6.8 

5.8 

6.8 

7.8 

L092 

51.4 

42.4 

26.8 

30.4 

25.4 

36.6 

37.4 

26.4 

32.4 

29.6 

L093 

33.0 

17.0 

15.0 

19.0 

19.0 

21.0 

14.0 

9.0 

12.0 

15.0 

Mean 

35.8 

27.4 

19.3 

23.0 

21.0 

23.1 

21.6 

17.4 

20.0 

20.1 

S.D. 

9.6 

14.1 

11.2 

11.3 

10.6 

15.7 

15.8 

13.6 

14.1 

12.6 

Permanent 

threshold  shift 

(dB) 

Animal\kHz 

:  0.1 

0.2 

0.5 

1.0 

1.4 

2.0 

2.8 

4.0 

5.7 

8.0 

L041 

12.0 

32.0 

30.0 

36.0 

34.0 

38.0 

40.0 

34.0 

36.0 

32.0 

L061 

2.0 

2.0 

2.0 

8.0 

10.0 

8.0 

8.0 

4.0 

10.0 

8.0 

L090 

10.8 

16.8 

8.8 

12.8 

10.8 

-1.2 

2.8 

2.8 

4.8 

6.8 

L092 

23.4 

33.4 

26.8 

33.4 

23.4 

29.6 

31.4 

21.4 

31.4 

24.6 

L093 

10.0 

4.0 

14.0 

18.0 

16.0 

18.0 

14.0 

8.0 

8.0 

10.0 

Mean 

11.6 

17.6 

16.3 

21.6 

18.8 

18.5 

19.2 

14.0 

18.0 

16.3 

S.D. 

7.7 

14.9 

11.9 

12.5 

10.0 

15.8 

15.8 

13.4 

14.5 

11.3 
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Ten.porary  Threshold  Shift  (dB) :  1025  Hz  center  frequency,  139  dB  peak  SPL 
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Temporary  Threshold  Shift  (dB) :  1025  Hz  center  frequency,  139  dB  peak  SPL 
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1025  Hz 

center 

frequency,  139 

dB  peak  SPL 

Total  number 

of  cochlear  sensory 

cells  missing 

1st  row  2nd  row 

3rd  row 

Total 

Animal 

Inner 

outer 

outer 

outer 

outer 

number 

hair 

hair 

hair 

hair 

hair 

cells 

cells 

cells 

cells 

cells 

L041 

116 

1797 

1612 

1414 

4823 

L061 

107 

1511 

1493 

1218 

4222 

L090 

80 

487 

497 

284 

1268 

L092 

171 

1006 

901 

683 

2590 

L093 

78 

850 

892 

840 

2582 

Group 

mean  110 

3097 

S  .D. 

38 

1424 

S.E. 

17 

637 

Tctal  sensory  cell  losses  over  octave  band  lengths  of  the 
cochlea  centered  at  the  frequencies  indicated 


Octave  band  Inner  Outer 

center  hair  hair 

frequency  cells  cells 

Group  means 


0.125  kHz 

2.0 

79.0 

0.25  kHz 

2.6 

97.8 

0.5  kHz 

3.0 

216.4 

1  kHz 

51.4 

794.2 

2  kHz 

5.6 

693.2 

4  kHz 

3.6 

456.8 

8  kHz 

15.0 

408.0 

16  kHz 

27.2 

351.6 

Standard  deviations 


0.125 

kHz 

1.6 

30.6 

0.25 

kHz 

2.1 

77.8 

0.5 

kHz 

3.1 

149.8 

1 

kHz 

49.6 

131.1 

2 

kHz 

7.2 

378.6 

4 

kHz 

3.6 

391.4 

8 

kHz 

16.1 

530.7 

16 

kHz 

38.7 

463.4 
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1025  Hz  center  frequency,  139  d3  peak  SPL 
Total  sensory  cell  losses  over  octave  band  frequencies 


Inner 

hair 

cells 

Chinchilla  L041 

1st  row 
outer 
hair 
cells 

2nd  row 
outer 
hair 
cells 

3rd  row 
outer 
hair 
cells 

Comb, 
outer 
hai  r 
cells 

Inner 

pillar 

cells 

Outer 

pilla 

cells 

0.125 

kHz 

0 

9 

13 

29 

51 

0 

1 

0.25 

kHz 

0 

20 

45 

104 

0 

0 

0.5 

kHz 

3 

185 

89 

24 

298 

1 

2 

1 

kHz 

2 

320 

293 

202 

815 

0 

13 

2 

kHz 

1 

320 

312 

260 

892 

1 

4 

4 

kHz 

2 

324 

312 

289 

925 

0 

0 

8 

kHz 

19 

333 

330 

319 

982 

26 

22 

16 

kHz 

89 

267 

243 

246 

756 

28 

43 

TOTALS 

116 

1797 

1612 

1414 

4823 

56 

85 

Chinchilla  L061 

0.125 

kHz 

3 

27 

24 

37 

88 

0 

0 

0.25 

kHz 

4 

22 

7 

43 

72 

0 

0 

0.5 

kHz 

5 

21 

14 

12 

47 

0 

0 

1 

kHz 

1 

204 

205 

162 

571 

0 

4 

2 

kHz 

4 

306 

309 

131 

746 

0 

1 

4 

kHz 

8 

282 

285 

184 

751 

1 

4 

8 

kHz 

40 

332 

332 

332 

996 

61 

48 

16 

kHz 

42 

317 

317 

317 

951 

33 

27 

TOTALS 

107 

1511 

1493 

1218 

4222 

95 

84 

Chinchilla 

L090 

0.125 

kHz 

2 

15 

47 

56 

118 

0 

0 

0.25 

kHz 

1 

14 

8 

14 

36 

2 

1 

0.5 

kHz 

0 

106 

101 

42 

249 

0 

0 

1 

kHz 

74 

328 

319 

161 

808 

150 

95 

2 

kHz 

0 

14 

13 

3 

30 

0 

2 

4 

kHz 

0 

2 

1 

2 

5 

0 

0 

8 

kHz 

0 

1 

2 

1 

4 

0 

0 

16 

kHz 

3 

7 

6 

5 

18 

0 

0 

TOTALS 

80 

487 

497 

284 

1268 

152 

98 
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102b  Hz  center  frequency,  139  dB  peak  SPL 
Total  sensory  cell  losses  over  octave  band  frequencies 


1st  row  2nd  row  3rd  row  Comb. 


Inner 

outer 

outer 

outer 

outer 

Inner 

Oute 

hair 

hair 

hair 

hair 

hair 

pillar 

pill 

cells 

cells 

cells 

cells 

cells 

cells 

cell 

Chinchilla  L092 

0.125 

kHz 

4 

14 

20 

59 

93 

0 

0 

0.25 

kHz 

5 

79 

67 

83 

229 

43 

51 

0.5 

kHz 

7 

244 

146 

15 

405 

0 

0 

1 

kHz 

116 

293 

298 

282 

873 

236 

154 

2 

kHz 

18 

309 

304 

229 

842 

1 

4 

4 

kHz 

7 

62 

63 

11 

136 

0 

0 

8 

kHz 

14 

4 

0 

2 

6 

0 

0 

16 

kHz 

0 

1 

3 

2 

6 

0 

0 

TOTALS 

171 

1006 

901 

683 

2590 

280 

209 

Chinchilla 

L093 

0.125  kHz 

1 

3 

9 

33 

45 

0 

0 

0.25  kHz 

3 

4 

14 

30 

48 

0 

0 

0.5  k 

0 

23 

33 

27 

83 

0 

0 

1  ki.z 

64 

312 

307 

285 

904 

124 

87 

2  kHz 

5 

313 

322 

321 

956 

2 

15 

4  kHz 

1 

169 

188 

110 

467 

0 

1 

8  kHz 

2 

17 

13 

22 

52 

1 

0 

16  kHz 

2 

9 

6 

12 

27 

0 

0 

TOTALS 

78 

850 

892 

840 

2582 

127 

103 

Group  means 

0.125  kHz  2.0 

13.6 

22.6 

42.8 

79.0 

0.0 

0.2 

0.25 

kHz 

2.6 

31.6 

23.2 

43.0 

97.8 

9.0 

10.4 

0.5 

kHz 

3.0 

115.8 

76.6 

24.0 

216.4 

0.2 

0.4 

1 

kHz 

51.4 

291.4 

284.4 

218.4 

794.2 

102.0 

70.6 

2 

kHz 

5.6 

252.4 

252.0 

188.8 

693.2 

0.8 

5.2 

4 

kHz 

3.6 

167.8 

169.8 

119.2 

456.8 

0.2 

1.0 

8 

kHz 

15.0 

137.4 

135.4 

135.2 

408.0 

17.6 

14.0 

16 

kHz 

27.2 

120.2 

115.0 

116.4 

351.6 

12.2 

14.0 

TOTALS  : 

110.4 

1130.2 

1079.0 

887.8 

3097.0 

142.0 

115.8 
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1025  Hz  center  frequency,  139  dB  peak  SPL 
Total  sensory  cell  losses  over  octave  band  frequencies 


1st  row  2nd  row  3rd  row  Comb. 


Inner 

outer 

outer 

outer 

outer 

Inner 

Outer 

hair 

hair 

hair 

hair 

hair 

pillar 

pillar 

cells 

cells 

cells 

cells 

cells 

cells 

cells 

Group  standard 

deviations 

0.125 

kHz 

1.6 

8.9 

14.8 

13.8 

30.6 

0.0 

0.4 

0.25 

kHz 

2.1 

29.4 

25.0 

25.6 

77.8 

19.0 

22.7 

0.5 

kHz 

3.1 

98.6 

53.4 

11.8 

149.8 

0,4 

0.9 

1 

kHz 

49.6 

50.6 

45.5 

61.7 

131.1 

101.9 

62.4 

2 

kHz 

7.2 

133.4 

133.8 

124.5 

378.6 

0.8 

5.6 

4 

kHz 

3.6 

138.0 

135.8 

121.0 

391.4 

0.4 

1.7 

8 

kHz 

16.1 

178.2 

178.6 

174.0 

530.7 

26.7 

21.3 

16 

kHz 

38.7 

157.9 

152.9 

152.8 

463.4 

16.8 

20.0 

TOTALS 

37.7 

523.8 

463.9 

445.7 

1424.1 

85.1 

52.7 
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1025  Hz  center  frequency,  139  dB  peak  SPL 
Percent  sensory  cell  losses  over  octave  band  frequencies 
1st  row  2nd  row  3rd  row  Comb. 


Inner 

hair 

cells 

Chinchilla  L041 

outer 

hair 

cells 

outer 

hair 

cells 

125 

kHz 

0.0 

4.5 

6-6 

.25 

kHz 

0.0 

11.3 

5-7 

0.5 

kHz 

1.1 

54.0 

26-0 

1 

kHz 

0.7 

97.5 

89-3 

2 

kHz 

0.4 

95.8 

93-4 

4 

kHz 

0.7 

97.0 

93-4 

8 

kHz 

7.0 

99.4 

98-5 

16 

kHz 

36.3 

88.1 

80-1 

outer 

outer 

Inner 

Outer 

hai  r 

hair 

pillar 

pillar 

cells 

cells 

cells 

cells 

14-7 

8.6 

0.0 

0.5 

13-0 

10.0 

0.0 

0.0 

7.0 

29.0 

0.1 

0.5 

61.5 

82.8 

0.0 

3.9 

77.8 

89.0 

0.1 

1.1 

86.5 

92.3 

0.0 

0.0 

95.2 

97.7 

4.8 

6.5 

81.1 

83.1 

5.7 

14.1 

Chinchilla  L061 

125  kHz 

2.0 

13.8 

12.3 

.25  kHz 

1.5 

6.4 

2.0 

0.5  kHz 

1.9 

6.1 

4.1 

1  kHz 

0.3 

62.7 

63.0 

2  kHz 

1.6 

91.8 

92-7 

4  kHz 

3.0 

84.9 

85.8 

8  kHz 

14.9 

100.0 

100.0 

16  kHz 

16.4 

100.0 

100.0 

18.9 

15.0 

0.0 

0.0 

12.5 

7.0 

0.0 

0.0 

3.5 

4.6 

0.0 

0.0 

49.8 

58.5 

0.0 

1.2 

39.3 

74.6 

0.0 

0.3 

55.4 

75.4 

0.1 

1.2 

100.0 

100.0 

11.3 

14.4 

100.0 

100.0 

6.4 

8.5 

Chinchilla  L090 

125 

kHz 

1.2 

7.2 

22.7 

.25 

kHz 

0.3 

3.8 

2.2 

0.5 

kHz 

0.0 

29.3 

27.9 

1 

kHz 

27.7 

95.3 

92.7 

2 

kHz 

0.0 

3.9 

3.6 

4 

kHz 

0.0 

0.5 

0.2 

8 

kHz 

0.0 

0.2 

0.5 

16 

kHz 

1.1 

2.2 

1.9 

27.0 

19.0 

0.0 

0.0 

3.8 

3.3 

0.3 

0.2 

11.6 

22.9 

0.0 

0.0 

46.8 

78.3 

27.0 

27.6 

0.8 

2.8 

0.0 

0.5 

0.5 

0.4 

0.0 

0.0 

0.2 

0.3 

0.0 

0.0 

1.5 

1.9 

0.0 

0.0 
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1025  Hz  center  frequency,  139  dB  peak  SPL 

Percent  sensory  cell  losses  over  octave  band  frequencies 

1st  row  2nd  row  3rd  row  Comb. 

Inner  outer  outer  outer  outer  Inner  Outer 

hair  hair  hair  hair  hair  pillar  pillar 

cells  cells  cells  cells  cells  cells  cells 


Chinchilla  L092 


0.125 

kHz 

2.8 

7,6 

10.9 

32.4 

17.0 

0.0 

0.0 

0.25 

kHz 

2.0 

24.7 

21.0 

26.0 

23.9 

8.7 

15.9 

0.5 

kHz 

2.9 

76.9 

46.0 

4.7 

42.5 

0.0 

0.0 

1 

kHz 

49.3 

96.6 

98.3 

93.0 

96.0 

48.2 

50.8 

2 

kHz 

7.8 

99.6 

98.0 

73.8 

90.5 

0.2 

1.2 

4 

kHz 

2.8 

20.0 

20.3 

3.5 

14.6 

0.0 

0.0 

8 

kHz 

5.6 

1.2 

0.0 

0.6 

0.6 

0.0 

0.0 

16 

kHz 

0.0 

0.3 

1.0 

0.7 

0.7 

0.0 

0.0 

Chinchilla  L093 


0.125 

kHz 

0.6 

1.5 

4.6 

17.1 

7.7 

0.0 

0.0 

0.25 

kHz 

1.1 

1.1 

4.1 

8.8 

4.7 

0.0 

0.0 

0.5 

kHz 

0.0 

6.8 

9.8 

8.0 

8.2 

0.0 

0.0 

1 

kHz 

25.8 

97.1 

95.6 

88.7 

93.8 

23.9 

27.1 

2 

kHz 

2.0 

95,4 

98.1 

97.8 

97.1 

0.3 

4.5 

4 

kHz 

0.3 

51.6 

57.4 

33.6 

47.5 

0.0 

0.3 

8 

kHz 

0.7 

5.1 

3.9 

6.7 

5.2 

0.1 

0.0 

16 

kHz 

0.7 

2.8 

1.8 

3.7 

2.8 

0.0 

0.0 

Group  means 


0.125 

kHz 

1,32 

6.92 

11.42 

22.02 

13.45 

0.00 

0.10 

0.25 

kHz 

0.98 

9.46 

7.00 

12.82 

9.76 

1.80 

3.22 

0.5 

kHz 

1.18 

34.62 

22.76 

6.96 

21.45 

0.02 

0.10 

1 

kHz 

20.76 

89.84 

87.78 

67.96 

61.86 

19.82 

22.12 

2 

kHz 

2.36 

77.30 

77.16 

57.90 

70.79 

0.12 

1.52 

4 

kHz 

1.36 

50.80 

51.42 

35.90 

46.04 

0.02 

0.30 

8 

kHz 

5.64 

41.18 

40.58 

40.54 

40.77 

3.24 

4.18 

16 

kHz 

10.90 

38.68 

36.96 

37.40 

37.68 

2.42 

4.52 

125 


1025  Hz  center  frequency,  139  dB  peak  SPL 
Percent  sensory  cell  losses  over  octave  band  frequencies 


1st  row 

2nd  row 

3rd  row 

Comb. 

Inner 

outer 

outer 

outer 

outer 

Inner 

Outer 

hair 

hair 

hair 

hair 

hair 

pillar 

pillar 

cells 

cells 

cells 

cells 

cells 

cells 

cells 

Group  standard 

deviations 

0.125 

kHz 

1.11 

4.56 

7.04 

7.42 

5.04 

0.00 

0.22 

0.25 

kHz 

0.83 

9.31 

7.97 

8.24 

8.31 

3.86 

7.09 

0.5 

kHz 

1.25 

30.74 

16.53 

3.15 

15.53 

0.04 

0.22 

1 

kHz 

20.67 

15.19 

14.25 

21.66 

15.01 

20.37 

20.29 

2 

kHz 

3.15 

41.12 

41.20 

38.23 

38.90 

0.13 

1.71 

4 

kHz 

1.43 

41.16 

40.53 

36.22 

38.97 

0.04 

0.52 

8 

kHz 

6.00 

53.45 

53.58 

52.18 

53.06 

4.96 

6.37 

16 

kHz 

15.77 

50.73 

48.97 

48.99 

49.54 

3.32 

6.50 
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(ap)  sia 


127 


Frequency  (kHz) 


(9P)  Sid 


SSO|  ipo  JU9DJ9J 


131 


Percent  total  distance  from  apex 


Summary  data  for  the  group  exposed  to; 


1025  Hz  center  frequency,  144  dB  peak  SPL 


Animal  # 


S65 

- 

Completed  the  entire  protocol 

TOlO 

- 

Completed  the  entire  protocol 

T013 

- 

Completed  the  entire  protocol 

T014 

- 

Conpleted  the  entire  protocol 

T016 

- 

Conpleted  the  entire  protocol 

T025 

- 

Completed  the  entire  protocol 

132 


1025  Hz  center  frequency,  144  dB  peak  SPL 
Preexposure  thresholds  (dB  SPL) 


Animal\kHz  0.1 

0.2 

0.5 

1.0 

1.4 

2.0 

2.8 

4.0 

5.7 

b.O 

S65 

24.0 

9.0 

-5.0 

-1.0 

-4.0 

-6.0 

2.0 

0.0 

3.0 

10.0 

TOlO 

24.0 

31.0 

38.0 

34.0 

37.0 

34.0 

35.0 

27.0 

23.0 

31.0 
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22.0 

7.0 

-3.0 

-3.0 
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4.0 

0.0 
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25.0 

2.0 

4.0 

2.0 

1.0 

1.0 

3.0 

1.0 

6.0 

3.0 
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25.0 

8.C 

0.0 

-2.0 

-5.0 

-1.0 

3.0 

-1.0 

0.0 

7.0 

T025 

27.0 

8.0 

2.0 

2.0 

-1.0 

1.0 

-1.0 

-1.0 

2.0 

1.0 

Mean 

24,5 

10.8 

6.0 

5.3 

4.0 

5.2 

7.7 

4.3 

6.2 

10.3 

S.D. 

1.6 

10.2 

16.0 

14.2 

16.3 

14.4 

13.5 

11.1 

8.5 

10.8 

Postexposure 

thresholds  I 

[dB  SPL) 

Animal\kH2 

!  0.1 

0.2 

0.5 

1.0 

1.4 

2.0 

2.8 

4.0 

5.7 

8.0 

S65 

71.0 

62.0 

60.0 

64.0 

72.4 

69.0 

69.0 

71.0 

68.0 

69.0 

TOlO 

55.2 

74.2 

79.2 

78.8 

80.6 

73.2 

80.0 

66.2 

56.4 

68.2 

T013 

79.0 

74.0 

72.4 

73.6 

71.0 

73.0 

69.0 

57.0 

62.0 

59.0 

T014 

75.4 

78.4 

68.4 

68.4 

69.4 

71.4 

81.4 

83.8 

82.4 

81.8 

T016 

53.0 

58.0 

46.0 

38.0 

45.0 

43.0 

53.0 

45.0 

48.0 

41.0 

T025 

54.6 

55.6 

51.6 

50.4 

58.6 

54.6 

56.6 

40.6 

51.6 

52.2 

Mean 

64.7 

67.0 

62.9 

62.2 

66.2 

64.0 

68.2 

60.6 

61.4 

61.9 

S.D. 

11.7 

9.7 

12.7 

15.3 

12.5 

12.4 

11.7 

16.3 

12.5 

14.3 

Permanent 

threshold  shift 

(dB) 

Aninial\kHz  0.1 

0.2 

0.5 

1,0 

1.4 

2.0 

2.8 

4.0 

5.7 

8.0 

S65 

47.0 

53.0 

65.0 

65.0 

76.4 

75.0 

67.0 

71.0 

65.0 

59.0 

TOlO 

31.2 

43.2 

41.2 

44.8 

43.6 

39.2 

45.0 

39.2 

33.4 

37.2 

T013 

57.0 

67.0 

75.4 

76.6 

75.0 

71.0 

65.0 

57.0 

59.0 

49.0 

T014 

50.4 

76.4 

64.4 

66.4 

68.4 

70.4 

78.4 

82.8 

76.4 

78.8 

T016 

28.0 

50.0 

46.0 

40.0 

50.0 

44.0 

50.0 

46.0 

48.0 

34.0 

T025 

27.6 

47.6 

49.6 

48.4 

59.6 

53.6 

57.6 

41.6 

49.6 

51.2 

Mean 

40.2 

56.2 

56.9 

56.9 

62.2 

58.9 

60.5 

56.3 

55.2 

51.5 

S.D. 

12.8 

12.8 

13.3 

14.5 

13.5 

15.3 

12.2 

17.5 

15.0 

16.2 

133 


Temporary  Threshold  Shift  (dB) :  1025  Hz  center  frequency,  144  dB  peak  SPL 


X 

o 

o 

o 

o 

o 

o 

CO 

VO 

X 

o 

o\ 

CM 

<yv 

ov 

C' 

ov 

fH 

r* 

VO 

'O 

VO 

VO 

VO 

X 

. 

o 

o 

o 

o 

o 

o 

m 

, 

o 

• 

• 

• 

• 

• 

o 

n 

rH 

V 

m 

r* 

VO 

ov 

p 

n 

'T 

CM 

VO 

iH 

n 

rH 

a\ 

O 

O 

o 

o 

o 

o 

r> 

P 

ov 

CM 

in 

VO 

OV 

in 

r* 

p* 

CM 

VO 

m 

<n 

CM 

fH 

. 

O 

o 

o 

o 

o 

O 

<n 

00 

, 

r* 

• 

« 

• 

• 

p 

<N 

n 

r- 

r- 

rH 

VO 

00 

o 

CM 

in 

<N 

m 

m 

CM 

CM 

rH 

o 

O 

o 

o 

o 

O 

o 

CM 

ro 

V 

00 

CM 

00 

<n 

O 

CO 

V 

CM 

r> 

fH 

CM 

CO 

fH 

o 

O 

o 

O 

O 

O 

00 

OV 

m 

fH 

OV 

cn 

00 

OV 

o 

o 

V 

n 

in 

in 

iH 

n 

fH 

o 

o 

o 

o 

o 

o 

00 

00 

N 

VO 

<n 

o 

VO 

ov 

ov 

00 

VO 

VO 

rH 

n 

VO 

m 

cn 

N 

p 

s 

s 

y 

M 

lO 

, 

o 

o 

o 

o 

o 

o 

o 

fH 

O 

, 

<n 

p- 

VO 

00 

o 

o 

p* 

in 

CO 

fH 

CM 

m 

m 

<n 

CM 

CM 

p 

o 

o 

>1 

o 

O 

o 

o 

o 

O 

CM 

OV 

>1 

0 

c 

CO 

00 

CM 

o 

o 

n 

VO 

ov 

0 

CO 

CO 

in 

CM 

<0* 

V 

3 

3 

cr 

<T 

0 

o 

o 

O 

o 

O 

o 

01 

m 

M 

• 

• 

• 

• 

• 

• 

• 

• 

u 

• 

Cu 

VO 

a\ 

o 

CM 

Ov 

CM 

o 

in 

CM 

(u 

VO 

V 

f«* 

VO 

m 

m 

m 

rH 

o 

o 

O 

o 

o 

o 

CM 

O 

<N 

o 

CM 

CM 

o> 

cn 

p- 

p* 

CM 

r* 

VO 

r* 

VO 

VO 

VO 

VO 

o 

o 

o 

o 

o 

O 

00 

in 

o 

OV 

CM 

ov 

P* 

VO 

VO 

r* 

VO 

r* 

VO 

in 

VO 

VO 

lO 

o 

O 

o 

o 

o 

o 

CM 

p) 

in 

o 

m 

Ol 

ov 

CM 

CO 

p 

CM 

r* 

m 

in 

VO 

VO 

VO 

VO 

m 

o 

o 

o 

o 

O 

O 

m 

ov 

m 

04 

♦ 

• 

• 

« 

• 

• 

« 

CM 

rH 

o 

r- 

in 

ov 

V* 

CM 

ov 

O 

• 

r- 

V 

VO 

VO 

VO 

in 

rH 

Csj 

o 

o 

o 

o 

O 

o 

o 

CM 

V 

• 

• 

• 

• 

• 

* 

• 

O 

o 

ov 

VO 

ov 

Ov 

p* 

in 

OV 

o 

• 

r* 

VO 

V 

VO 

VO 

VO 

VO 

o 

o 

o 

o 

O 

o 

in 

CM 

o 

o 

rM 

CM 

<7V 

p* 

o 

n 

o 

r* 

r* 

VO 

VO 

«ir 

VO 

rH 

o 

o 

o 

o 

o 

o 

(M 

CO 

VO 

p> 

oc 

CO 

CM 

p 

00 

v 

00 

ov 

00 

ov 

00 

00 

00 

o 

o 

o 

o 

o 

o 

00 

V 

p 

00 

p 

p 

CM 

VO 

o 

CO 

V 

p 

00 

VO 

in 

VO 

p 

o 

o 

o 

o 

o 

o 

o 

VO 

00 

ov 

CM 

cn 

CO 

p 

CM 

p 

in 

V 

p 

Ov 

m 

HT 

VO 

p 

o 

o 

o 

o 

o 

o 

p 

V 

ov 

p 

p) 

m 

CD 

p 

in 

CO 

VO 

p 

IT 

in 

p 

o 

o 

o 

o 

o 

o 

fO 

CM 

o 

<n 

V 

VO 

m 

oo 

o 

VO 

VO 

VO 

in 

p 

o 

o 

o 

o 

o 

o 

CM 

V 

p 

10 

in 

p 

VO 

ov 

CM 

p 

in 

VO 

VO 

CO 

in 

p 

o 

o 

o 

o 

o 

o 

00 

VO 

CM 

p 

VO 

o 

p 

ov 

VO 

p 

U) 

in 

VO 

p 

CO 

m 

in 

p 

O 

o 

o 

o 

o 

o 

CO 

ov 

cn 

o 

p 

CM 

CO 

o 

00 

00 

in 

p 

VO 

CO 

CM 

m 

m 

p 

d 

o 

o 

o 

o 

o 

o 

m 

00 

>1 

V* 

CM 

00 

"VJ* 

ov 

o 

ov 

ov 

in 

10 

VO 

p 

VO 

in 

(U 

3 

tr 

o 

o 

o 

o 

o 

o 

in 

n 

0 

« 

• 

• 

» 

• 

• 

• 

u 

in 

ov 

CO 

o 

o 

CO 

(O 

Dl4 

in 

VO 

VO 

Ov 

VO 

p 

VO 

p 

o 

o 

o 

o 

o 

o 

m 

CO 

VO 

VO 

00 

CO 

p 

p 

CO 

00 

p 

00 

00 

ov 

p 

00 

00 

o 

o 

o 

o 

o 

o 

in 

p 

VO 

CO 

00 

CO 

CM 

p 

VO 

p 

00 

ov 

00 

o\ 

p 

00 

CD 

o 

o 

o 

o 

o 

o 

0 

CM 

VO 

ov 

o 

fO 

CM 

p 

•V 

in 

00 

p 

CO 

ov 

00 

CO 

CO 

o 

o 

o 

o 

o 

o 

in 

o 

VO 

p 

p 

CO 

VO 

00 

ov 

CO 

p 

p 

ov 

p 

p 

p 

o 

o 

o 

o 

o 

o 

p 

P 

VO 

CO 

CM 

CO 

CM 

VO 

CO 

00 

CD 

ov 

p 

ov 

CO 

p 

00 

o 

o 

o 

o 

o 

o 

CM 

VO 

VO 

in 

00 

CO 

CM 

p 

o 

p 

00 

VO 

00 

ov 

00 

VO 

00 

p 

X 

o 

o 

o 

o 

o 

o 

1 

o 

P 

<d 

p 

CO 

in 

m 

ov 

p 

1 

VO 

CM 

ov 

ov 

ov 

ov 

ov 

ov 

i 

1 

ov 

• 

o 

o 

o 

o 

o 

o 

1 

00 

o 

(O 

in 

00 

in 

CO 

VO 

VO 

CM 

VO 

n 

p 

in 

in 

m 

1 

m 

P 

ov 

o 

o 

o 

o 

o 

o 

1 

1 

o 

V£> 

CM 

VO 

ov 

VO 

in 

m 

p 

00 

cn 

VO 

cn 

p 

VO 

m 

1 

1 

m 

p 

• 

o 

o 

o 

o 

o 

o 

1 

1 

cn 

P 

1 

• 

CM 

p 

p 

ov 

p 

VO 

00 

1 

p 

00 

VO 

IT 

VO 

VO 

cn 

CM 

1 

1 

m 

p 

o 

O 

o 

o 

o 

O 

1 

1 

1 

cn 

in 

(O 

CD 

CO 

00 

oo 

p 

00 

j 

o 

cn 

VO 

V 

p 

VO 

V 

m 

1 

VO 

p 

o 

o 

o 

o 

o 

o 

1 

CM 

p 

• 

• 

Ov 

m 

ov 

ov 

00 

ov 

CO 

in 

m 

•0* 

p 

VO 

cn 

in 

1 

1 

in 

p 

o 

O 

o 

o 

o 

o 

1 

1 

in 

p 

VC 

o 

P 

o 

CM 

ov 

ov 

1 

ov 

cn 

VO 

m 

CO 

VO 

cn 

in 

1 

1 

to 

p 

o 

o 

o 

o 

o 

o 

1 

1 

o 

p 

CO 

p 

o 

p 

o 

o 

t 

p 

in 

VO 

in 

00 

p 

<T 

VO 

1 

1 

VO 

p 

o 

o 

o 

o 

o 

o 

1 

00 

• 

ov 

CM 

CM 

CM 

VO 

p 

o 

00 

VO 

VO 

p 

p 

cn 

in 

1 

in 

p 

o 

o 

o 

o 

o 

o 

1 

1 

CM 

GO 

VO 

CO 

V 

CO 

m 

CM 

o 

P 

m 

p 

VO 

00 

ov 

m 

VO 

1 

1 

P 

p 

o 

o 

o 

o 

o 

o 

1 

1 

P 

cn 

CM 

VO 

CM 

in 

cn 

CM 

1 

cn 

ov 

ov 

p 

p 

ov 

00 

CO 

1 

CO 

o 

o 

o 

o 

o 

o 

j 

\ 

CD 

VC 

P 

in 

CO 

CO 

m 

p 

1 

CM 

V 

ov 

ov 

ov 

ov 

00 

ov 

1 

ov 

m 

o 

o 

o 

o 

o 

o 

1 

1 

CM 

ov 

CM 

VO 

C7V 

m 

m 

p 

ov 

00 

VO 

ov 

ov 

ov 

00 

1 

1 

00 

m 

o 

o 

o 

o 

o 

o 

1 

1 

cn 

p 

CM 

• 

« 

• 

• 

• 

• 

1 

• 

♦ 

p 

p 

p 

in 

in 

VO 

VO 

1 

00 

CO 

* 

ov 

CO 

ov 

ov 

00 

p 

1 

1 

00 

CM 

o 

o 

o 

o 

o 

o 

1 

1 

in 

o 

» 

» 

» 

• 

» 

• 

• 

• 

O 

OD 

CO 

VO 

m 

p 

VO 

CM 

o 

* 

00 

00 

00 

ov 

p 

VO 

1 

00 

p 

o 

o 

o 

o 

o 

o 

1 

O 

m 

o 

• 

• 

• 

• 

• 

• 

• 

• 

ov 

m 

p 

in 

ov 

p 

CM 

00 

VO 

p 

ov 

ov 

VO 

1 

00 

p 

>1 

» 

> 

\ 

> 

1 

CO 

1 

Id 

1 

Id 

I 

"0 

1 

*0 

1 

V 

1 

o 

cn 

•ST 

VO 

m 

!  c 

• 

o 

cn 

VO 

m 

!  c 

. 

o 

cn 

VO 

m 

!  C 

. 

cd 

B 

■H 

in 

rH 

rH 

P 

P 

CM 

!  ^ 

o 

P 

m 

p 

p 

p 

P 

CM 

i  ^ 

u 

p  1 

<d 

in 

p 

p 

P 

p 

CM 

Id 

o 

VO 

o 

o 

O 

o 

o 

0) 

• 

<d 

VO 

o 

o 

O 

O 

O 

!  ^ 

vn 

o 

o 

O 

O 

o 

0) 

• 

(0 

6h 

H 

EH 

Eh 

1  ^ 

<0 

£ 

in 

H 

H 

Eh 

H 

f-* 

I  ^ 

in 

£ 

*pH 

(0 

H 

Eh 

H 

Eh 

H 

1  2 

in 

C 

1 

C 

1 

c 

1 

< 

1 

< 

1 

< 

1 

134 


Temporary  Threshold  Shift  (dB) :  1025  Hz  center  frequency,  144  dB  peak  SPL 


X 

<0 

r. 


o 

ro 


<jv 

CM 


OJ 


on 

fN» 


O 

<N 


N 

S 

O 

O 

o 


>1 

u 

c 

0 

3 

tr 

o 

u 

u, 


o  o  o  o  o  o 


iD  lO  r*  CT>  CM  00 
ON  00  00  ON  0\  00 


o  o  o  o  o  o 


on  n  r-  r*  00  CO 
VO  m  r*  VO  ^  CM 


o  o  o  o  o  o 


^  ^  CO  ON  O  ON 

VO  m  r*  VO  rH  ^ 


o  o  o  o  o  o 


lO  r*  r-  iH  o  ^ 
r>  C'  VO  lo  m 


o  o  o  o  o  o 


VO  0\  O  CM  r-4  O 

VO  V  00  VO  45*  I/) 


o  o  o  o  o  o 


r-  rH  tH  cn  CM  rH 

an  vO  r-  r*  ^sr  vo 


o  o  o  o  o  o 


00  fO  CM  VO  CO  «H 

on  VO  r*  VO  ^  an 


o  o  o  o  o  o 


ON  VO  CO  00  ^  CM 

VO  un  r-  r*  ^  on 


o  o  o  o  o  o 


O  00  ^  O  on  CM 
VO  on  r*  r*  ^  VO 


o  o  o  o  o  o 


rHrHUnONVOC- 

VO  f**  p'  ON  an  on 


o  o  o  o  o  o 


CM  CM  ^  r-  00 
00  C^  00  ON  C*  CO 


o  o  o  o  o  o 


CO  ^  vn  ON  00  on 
CO  00  r»  ON  CO  00 


o  o  o  o  o  o 


on  VO  ON  ON  r* 

ON  00  CO  ON  00  VO 


o  o  o  o  o  o 


an  p*  c^  ON  o  00 

ON  P-  00  ON  ON  VO 


o  o  o  o  o  o 


VO  ON  00  ON  rH  CO 
CO  VO  ON  00 


o  o  o  o  o  o 


r-  rH  ON  ON  CM  ON 

r*  r*  VO  ON  ON  on 


OJ 

*0 


s 

•H 

c 


o  on 
on 


ON 

O  *H 


VO  f- 
on  rH 


CM  CM 

on  CM 


ON  an 
on  f-H 


CO  ^ 

on  f~» 


CM  OO 
ON  »H 

on  rH 

00  on 


00  o 
on  cH 


CM  CO 
VO 


on  rH 

rH  O 

VO  rH 

00  CM 

ON  VO 
VO  rH 


on  ON 

00 


O  VO 
VO  rH 


rH  O 
00  rH 


r-  on 

r*  tH 


X 

<0 

X 


ON 

CM 


CM 


X 

M 

o 

o 


>1 

0 

c 

0 

p 

cr 

0 

Cu 


o  o  o  o  o  o 


VO  CO  00  ON  rH  VO 
ON  00  00  ON  ON  ON 


o  o  o  o  o  o 


VO  rH  r*  o  o 

p»  ^  VO  lo  on 


o  o  o  o  o  o 


VO  CM  00  ON  rH  rH 

VO  tn  c"  VO  an  m 


o  o  o  o  o  o 


C*'  cn  ON  rH  CM  CM 
VO  ^  r*  r**  o)  VO 


o  o  o  o  o  o 


00  an  o  CM  cn  CM 
p^  ^  c**  on  on 


o  o  o  o  o  o 


VO  P^  rH  CO  HT  fr> 

ON  CO  r-  r*  ^  CO 


o  o  o  o  o  o 


o  ON  CM  VO  on  <n 

an  r**  VO  ^  VO 


o  o  o  o  o  o 


rH  CM  fO  00  VO  ny 

r*  on  p'  r-*  on  VD 


o  o  o  o  o  o 


CM  *0*  4T  o  r**  ^ 
on  ^ 


o  o  o  o  o  o 


n  VO  on  ON  CO  m 

P'*  HT  P^  ON  VO  VO 


o  o  o  o  o  o 


"O'  00  V  On  ON  VO 

00  vn  00  ON  c^  CO 


o  o  o  o  o  o 


on 

PM 


CM 

o 


>1 

<0 

*0 


on  o  on  ON  o  VO 

00  00  CO  ON  ON  ON 


o  o  o  o  o  o 


VO  rH  VO  ON  tH  ON 
ON  CO  00  ON  ON  00 


O  O  O  O  O  O 


p-  m  r-  ON  CM  o 

00  00  00  On  CO  00 


o  o  o  o  o  o 


00  on  00  ON  n  o 

00  VO  00  ON  CO  P' 


o  o  o  o  o  o 


ON  r-  ON  ON  ^  rH 
c^  VO  ON  00  VO 


o 

cn 

sj* 

*o 

on 

!  ^ 

, 

o 

rn 

VO 

on 

1 

C 

, 

r" 

o 

cn 

•O' 

VO 

on 

c 

on 

rH 

rH 

rH 

tH 

CM 

<0 

o 

rH 

»o 

fH 

rH 

rH 

rH 

CM 

1 

a 

rH 

on 

rH 

rH 

rH 

tH 

CM 

o 

VO 

o 

o 

O 

O 

o 

0) 

• 

<0 

VO 

o 

O 

O 

O 

o 

1 

<D 

• 

VO 

O 

O 

o 

o 

o 

(1) 

• 

(/) 

H 

Eh 

H 

Eh 

Eh 

s 

to 

E 

•H 

w 

EH 

H 

EH 

EH 

Eh 

1 

1 

X 

10 

£ 

•H 

to 

Eh 

H 

H 

H 

Eh 

s 

to 

c 

< 


CM  V^ 
ON 


O  O 
o  on 

VO  rH 


CM  on 

rH  iH 
VO  rH 

m  tH 


CM  cn 

VO  rH 


O  CM 
VO  tH 


P-  CM 
VO  CM 


CM  ON 
VO 


ON  o 

Vy  rH 


cn  O 

VO  tH 


rH 

P-  rH 


r»  ^ 

rH  cn 
00  rH 

CM  cn 


cn  CO 
VO  VO 


CM  CM 
CO  rH 


CM  cn 
CO  cn 


X 

M 

O 

o 

o 


>1 

o 

c 

0> 

p 

tr 

0) 

u 

bt 


ON  p- 
00 


O  VO 
ON 


X 

o 

o 

0 

0 

0 

0 

on 

fO 

ON 

on 

ON 

ON 

rH 

4534 

X 

ON 

X 

X 

a\ 

0 

X 

X 

rH 

o 

o 

0 

0 

0 

0 

X 

0 

cn 

V 

rH 

p** 

X 

X 

X 

X 

r- 

cn 

P' 

X 

on 

on 

rH 

ON 

o 

o 

0 

0 

0 

0 

p* 

cn 

CO 

on 

CM 

X 

p- 

X 

tH 

X 

r* 

40* 

P- 

r- 

*04 

X 

tH 

o 

o 

0 

0 

0 

0 

P-* 

4434 

CM 

a* 

p- 

cn 

rH 

X 

0 

X 

*3* 

VO 

cn 

r-* 

P- 

X 

on 

rH 

o 

o 

0 

0 

0 

0 

0 

O) 

o 

o 

ON 

CM 

X 

0 

X 

X 

ao 

cn 

p- 

P- 

cn 

on 

on 

rH 

o 

o 

0 

0 

0 

0 

CM 

0 

o 

»H 

rH 

on 

cn 

0 

on 

X 

43* 

X 

X 

cn 

X 

on 

rH 

o 

o 

0 

0 

0 

0 

X 

fH 

VO 

CM 

cn 

X 

X 

fH 

rH 

43* 

0 

ao 

VO 

X 

X 

on 

X 

X 

fH 

o 

o 

0 

0 

0 

0 

p- 

P“ 

cn 

cn 

VO 

p- 

X 

CM 

CM 

X 

X 

at 

X 

r* 

0 

an 

an 

iH 

o 

o 

0 

0 

0 

0 

X 

<34 

On 

404 

X 

X 

0 

cn 

CM 

1 

on 

X 

P** 

an 

X 

p- 

on 

r* 

1 

X 

o 

o 

0 

0 

0 

0 

p- 

rH 

VO 

on 

o 

ON 

X 

rH 

CM 

X 

p* 

X 

X 

X 

0 

X 

1 

p- 

IH 

tH 

1 

o 

o 

0 

0 

0 

0 

1 

p** 

X 

CM 

VO 

CM 

X 

X 

on 

1 

on 

X 

o 

P- 

r- 

X 

X 

X 

1 

X 

o 

o 

0 

0 

0 

0 

1 

1 

cn 

on 

rH 

p- 

43* 

X 

X 

X 

on 

1 

X 

on 

CO 

X 

X 

X 

X 

X 

1 

X 

on 

o 

0 

0 

0 

0 

0 

1 

1 

cn 

on 

CM 

X 

on 

0 

X 

r~ 

p* 

40- 

cn 

ON 

X 

r* 

X 

X 

X 

1 

1 

X 

rH 

on 

o 

0 

0 

0 

0 

0 

1 

1 

on 

un 

CM 

» 

> 

• 

• 

• 

• 

1 

» 

fi 

ON 

X 

rH 

X 

X 

X 

1 

on 

0 

ON 

C' 

X 

ON 

p- 

p- 

1 

1 

X 

rH 

CM 

o 

0 

0 

0 

0 

0 

1 

j 

on 

on 

404 

• 

• 

• 

• 

• 

• 

• 

• 

o 

o 

ON 

CM 

X 

X 

X 

434 

0 

ON 

X 

X 

X 

X 

p- 

1 

X 

rH 

o 

0 

0 

cn 

0 

0 

1 

1 

CM 

X 

rH 

rH 

cn 

X 

0 

X 

1 

P* 

a) 

CO 

P* 

X 

X 

ON 

on 

1 

P- 

r'l 

>1 

fO 

■o 


c 

< 


135 


Temporary  Threshold  Shift  (dB) ;  1025  Hz  center  frequency,  144  dB  peak  SPL 


o 

O 

o 

o 

o 

o 

1 

1 

o 

rH 

o 

o 

o 

o 

o 

o 

J 

1 

CM 

Os 

X 

o 

O 

o 

o 

o 

o 

1 

1 

00 

rH 

<0 

CM 

VO 

1 

as 

P- 

<0 

V 

V 

to 

as 

VO 

1 

V 

a 

00 

CO 

p* 

CO 

as 

CO 

1 

CO 

O 

X 

o\ 

00 

00 

o\ 

as 

00 

1 

1 

00 

00 

r* 

Os 

as 

p' 

1 

1 

00 

rH 

p* 

p^ 

p* 

as 

as 

00 

00 

rH 

• 

o 

o 

o 

o 

o 

o 

1 

i 

CO 

CM 

• 

o 

o 

o 

o 

o 

o 

1 

CM 

CM 

• 

o 

o 

o 

o 

o 

o 

o 

VO 

o 

O 

<n 

C7\ 

to 

CM 

o 

as 

<0 

CO 

as 

o 

o 

CM 

CO 

r* 

rH 

as 

rH 

VO 

00 

HT 

to 

to 

VO 

r* 

VO 

1 

VO 

to 

VO 

as 

V 

VO 

CM 

VO 

in 

00 

in 

V 

1 

in 

rH 

o 

o 

O 

o 

o 

o 

1 

1 

o 

VO 

as 

o 

o 

o 

o 

o 

o 

CO 

00 

as 

o 

o 

o 

o 

o 

o 

1 

1 

o 

CO 

CM 

o 

CO 

o 

CO 

00 

CM 

CM 

to 

V 

as 

p^ 

rH 

rH 

O 

CO 

GO 

rH 

o 

CO 

m 

r*' 

as 

CD 

VO 

VO 

o> 

to 

p^ 

VO 

rH 

P-* 

to 

as 

10 

VO 

CM 

to 

•cr 

VO 

as 

m 

tn 

rH 

• 

o 

o 

o 

o 

o 

o 

<0 

VO 

. 

O 

o 

o 

o 

o 

o 

o 

VO 

* 

o 

o 

o 

o 

O 

o 

CO 

rH 

r- 

• 

• 

• 

» 

• 

» 

• 

» 

* 

• 

• 

* 

• 

• 

• 

• 

CM 

rH 

to 

rH 

as 

*«r 

CM 

to 

c^ 

CM 

CO 

r*^ 

to 

rH 

00 

CM 

rH 

CO 

CM 

as 

CO 

•H 

m 

VO 

00 

o 

P^ 

CO 

r* 

VO 

CO 

to 

to 

rH 

CM 

to 

f- 

CO 

to 

rH 

to 

CM 

tn 

p' 

HT 

m 

rH 

o 

o 

o 

o 

o 

o 

o 

o 

o 

O 

o 

o 

(0 

VO 

o 

O 

o 

o 

o 

o 

CO 

CO 

n 

CM 

CM 

o 

to 

CM 

<^ 

VO 

CO 

as 

VO 

CM 

as 

CM 

to 

VO 

CO 

o 

m 

CM 

VP 

p- 

00 

VO 

00 

r* 

VO 

00 

CO 

VO 

to 

rH 

r* 

CM 

to 

P^ 

to 

to 

rH 

r» 

CM 

VP 

p- 

•a* 

U) 

in 

rH 

o 

o 

O 

o 

o 

O 

CM 

O 

o 

o 

o 

O 

O 

o 

to 

C^ 

o 

o 

o 

o 

o 

o 

tn 

J) 

o 

cn 

a\ 

CO 

VO 

CO 

as 

CM 

O 

to 

CO 

o 

CO 

rH 

P^ 

O 

rH 

CO 

p- 

00 

as 

CM 

(O 

r* 

VO 

to 

to 

rH 

VO 

lO 

P^ 

to 

CM 

to 

rH 

CO 

VO 

m 

HT 

CO 

U) 

tH 

o 

o 

O 

o 

o 

o 

CM 

o 

o 

o 

o 

o 

o 

O 

00 

VO 

o 

o 

o 

o 

o 

o 

CO 

HT 

p-» 

CO 

r» 

00 

VO 

VO 

CO 

00 

VO 

rH 

CO 

P^ 

O 

VO 

CM 

as 

Hr 

o 

as 

as 

CO 

<r 

N 

VO 

VO 

VO 

VO 

to 

to 

N 

VO 

to 

VO 

VO 

to 

to 

rH 

to 

to 

tn 

tn 

in 

m 

in 

M 

M 

O 

. 

o 

o 

o 

o 

o 

o 

r* 

rH 

O 

• 

o 

o 

o 

o 

o 

o 

CO 

C^ 

o 

, 

o 

o 

o 

o 

o 

o 

o 

CD 

O 

cn 

to 

to 

VO 

00 

00 

CO 

O 

CO 

p^ 

VO 

<^ 

00 

CM 

as 

VO 

o 

CO 

CO 

CM 

m 

CM 

o 

o 

p- 

O 

VO 

to 

VO 

r- 

CO 

to 

to 

rH 

rH 

VO 

to 

to 

00 

M* 

•0* 

to 

iH 

VO 

in 

m 

p- 

VO 

•O’ 

m 

rH 

CM 

to 

>1 

o 

o 

o 

o 

o 

o 

00 

CO 

>% 

o 

o 

o 

o 

o 

o 

CD 

CO 

>1 

O 

o 

o 

o 

o 

o 

00 

rH 

c\ 

VO 

VO 

VO 

CO 

as 

V 

as 

r- 

as 

00 

00 

o 

o 

CO 

CO 

CD 

CJV 

V 

Hr 

VO 

Hr 

rH 

o 

o> 

HT 

0 

VO 

to 

to 

VO 

•vr 

VO 

VO 

0) 

VO 

to 

to 

VO 

to 

to 

0 

VP 

tn 

tn 

VO 

VO 

VO 

in 

3 

3 

1 

P 

0 

o 

o 

o 

o 

o 

o 

o 

CO 

o 

o 

o 

o 

o 

o 

t 

CO 

•cr 

0) 

o 

o 

o 

o 

O 

o 

p- 

VO 

u 

« 

• 

• 

• 

• 

« 

« 

• 

U 

« 

• 

• 

• 

• 

• 

• 

» 

U 

• 

» 

♦ 

• 

• 

• 

« 

• 

• 

VO 

00 

r* 

o 

to 

as 

to 

tu 

VO 

as 

o 

rH 

CJV 

1 

r- 

to 

u. 

VO 

in 

VO 

p* 

CO 

(M 

rH 

o 

VP 

VO 

to 

to 

a\ 

VO 

VO 

rH 

to 

VO 

VO 

as 

VO 

VO 

1 

J 

VO 

rH 

in 

m 

as 

in 

VO 

VP 

*H 

o 

o 

o 

o 

o 

o 

P^ 

CO 

Q 

o 

o 

o 

o 

o 

1 

1 

p* 

CO 

o 

o 

o 

o 

o 

o 

1 

tn 

O 

* 

CM 

00 

o 

VO 

«H 

VO 

Os 

o 

CM 

O 

CM 

o 

<y> 

to 

VO 

1 

CO 

CO 

CM 

VO 

CO 

VP 

CO 

CO 

CM 

1 

m 

iH 

r* 

C^ 

<rt 

r* 

00 

1 

r* 

rH 

VO 

p' 

as 

VO 

1 

p^ 

rH 

VO 

VO 

p^ 

as 

p* 

00 

1 

p- 

rH 

o 

o 

o 

o 

o 

o 

1 

1 

CO 

to 

o 

o 

o 

o 

O 

o 

1 

o 

VP 

o 

o 

o 

o 

o 

O 

1 

o 

rH 

iH 

a\ 

CM 

r- 

r* 

CM 

CM 

r** 

rH 

rH 

M* 

rH 

<7> 

VO 

p' 

CO 

o 

rH 

p^ 

o 

c*** 

CO 

CO 

as 

00 

r* 

00 

r- 

as 

00 

00 

P^ 

P^ 

as 

p^ 

1 

iH 

r* 

p^ 

at 

p^ 

CO 

1 

r- 

10 

o 

O 

o 

o 

O 

o 

1 

1 

o 

CM 

to 

o 

o 

O 

o 

o 

o 

1 

1 

CM 

P- 

to 

o 

o 

o 

o 

o 

o 

1 

1 

p- 

CO 

CM 

o 

CO 

00 

r* 

CO 

as 

o 

rH 

CM 

CM 

to 

CM 

as 

VO 

cy> 

P^ 

r- 

00 

rH 

GO 

CO 

in 

in 

1 

to 

o 

o\ 

r* 

VO 

as 

r- 

1 

00 

rH 

00 

VO 

Vl> 

as 

cy> 

to 

1 

1 

r* 

iH 

p^ 

P^ 

VO 

as 

CO 

VO 

1 

\ 

p- 

rH 

to 

o 

o 

o 

o 

o 

o 

CM 

CO 

VO 

O 

o 

O 

o 

o 

o 

1 

t 

CO 

o 

to 

o 

O 

O 

o 

o 

o 

1 

1 

o 

(O 

CM 

• 

• 

• 

• 

• 

• 

1 

• 

CM 

* 

• 

• 

» 

« 

* 

1 

t 

CM 

• 

• 

• 

• 

• 

• 

1 

• 

• 

rH 

rH 

to 

C\ 

r* 

o 

1 

CO 

CO 

CO 

r* 

CO 

CJV 

00 

o 

1 

00 

rH 

as 

CO 

as 

CO 

VO 

VO 

1 

rH 

CO 

• 

C\ 

r* 

VO 

as 

Os 

1 

t 

00 

rH 

• 

00 

VO 

VO 

as 

00 

p^ 

1 

1 

p* 

rH 

* 

tn 

p^ 

VP 

as 

p- 

tn 

1 

1 

O’* 

rH 

CM 

o 

o 

o 

o 

o 

o 

1 

to 

tH 

CM 

o 

O 

o 

o 

o 

o 

1 

1 

CM 

00 

CM 

o 

o 

o 

o 

o 

o 

1 

PsJ 

C^ 

» 

• 

• 

• 

• 

• 

• 

V 

« 

• 

• 

» 

» 

• 

• 

V 

• 

• 

• 

• 

• 

• 

• 

• 

O 

CM 

r* 

o 

c^ 

p^ 

o 

to 

as 

O 

as 

as 

o 

O 

o 

m 

o 

CO 

a 

VO 

P- 

HP 

• 

00 

r* 

00 

as 

Os 

00 

00 

* 

00 

to 

VO 

as 

VO 

p- 

1 

P- 

iH 

• 

r* 

VO 

p^ 

as 

as 

VO 

1 

P* 

rH 

• 

O 

o 

o 

o 

O 

o 

00 

to 

• 

o 

o 

o 

o 

o 

o 

1 

1 

to 

iH 

• 

o 

o 

o 

o 

o 

o 

1 

1 

CM 

VO 

CO 

<T\ 

VO 

rH 

CM 

VO 

to 

rH 

to 

C7V 

o 

fH 

t 

CO 

iH 

p^ 

rH 

CO 

CO 

r- 

1 

rH 

CO 

00 

as 

r» 

VO 

rH 

r- 

r- 

r* 

as 

VO 

VO 

1 

p^ 

rH 

P' 

tn 

P** 

as 

p^ 

to 

1 

P« 

rH 

>y 

(0 

*0 


<0 

B 

•H 

C 

< 


<0 


o 

CO 

HT 

VO 

m 

c 

, 

o 

CO 

VO 

m 

c 

t 

o 

CO 

•O’ 

VP 

m 

!  c 

m 

rH 

rH 

CM 

!  *0 

o 

in 

rH 

rH 

rH 

rH 

CM 

!  <0 

Q 

m 

rH 

tH 

rH 

rH 

CM 

10 

VO 

o 

o 

O 

O 

a 

0) 

VO 

O 

O 

O 

O 

o 

VO 

O 

O 

O 

O 

O 

CO 

H 

H 

Eh 

Eh 

1  ^ 

10 

Id 

•H 

(0 

H 

H 

H 

Eh 

X 

(0 

■H 

to 

H 

Eh 

6H 

H 

Eh 

X 

C 

< 


>1 

(0 

*0 


c 

< 


136 


S.D 


Temporary  Threshold  Shift  (dB) ;  1025  Hz  center  frequency,  144  dB  peak  SPL 


X 

o 

O 

O 

O 

O 

O 

1 

1 

1 

eg 

CN 

r- 

in 

*cr 

rH 

P“ 

ON 

1 

eg 

VO 

r- 

p- 

00 

ON 

00 

P* 

00 

o 

o 

O 

O 

o 

o 

eg 

00 

ro 

m 

00 

r* 

tH 

eg 

o 

p- 

P" 

i/) 

ON 

VC 

m 

rH 

ON 

o 

o 

o 

O 

o 

o 

m 

(N 

VO 

ON 

00 

ro 

on 

CO 

ON 

m 

fO 

ON 

rr 

in 

rH 

. 

o 

o 

o 

O 

o 

o 

CO 

r* 

• 

(N 

r- 

rH 

ON 

n 

*sr 

VO 

in 

CO 

p' 

eg 

rH 

o 

o 

o 

o 

o 

o 

r* 

rH 

fO 

on 

n 

o 

m 

o 

ON 

VO 

n 

m 

p- 

eg 

m 

m 

rH 

o 

o 

o 

o 

o 

o 

eg 

CO 

O 

ON 

m 

in 

VO 

m 

o 

eg 

lO 

cn 

in 

VO 

cn 

m 

in 

rH 

o 

o 

o 

o 

o 

o 

m 

VO 

VO 

o 

f- 

eg 

00 

p' 

in 

rH 

CO 

in 

m 

m 

VO 

eg 

in 

in 

rH 

o 

. 

o 

o 

o 

o 

o 

o 

o 

rH 

fH 

o 

<n 

o 

00 

VO 

(O 

o 

in 

VO 

in 

00 

rH 

in 

m 

CM 

CO 

>1 

o 

O 

o 

o 

O 

o 

in 

ON 

ON 

eg 

eg 

eg 

ON 

VO 

eg 

P' 

0 

m 

VO 

IT) 

p« 

«H 

in 

m 

fH 

o 

(r 

0 

o 

o 

O 

o 

O 

o 

05 

in 

u 

• 

« 

• 

« 

« 

« 

• 

• 

• 

VO 

n 

in 

«-l 

O 

VO 

m 

VO 

ON 

00 

in 

VO 

rH 

o 

O 

o 

O 

o 

o 

o 

O 

CM 

VO 

'IT 

W 

rH 

00 

ON 

CO 

VO 

in 

VO 

ON 

VO 

p' 

VO 

rH 

o 

o 

o 

o 

O 

o 

CO 

P- 

«H 

in 

CD 

»n 

rH 

eg 

ON 

CO 

o 

VO 

VO 

ON 

VO 

P- 

C" 

rH 

in 

o 

O 

o 

o 

o 

o 

CO 

in 

eg 

VO 

C\ 

VO 

iH 

n 

rH 

ON 

eg 

VO 

1/) 

m 

ON 

p- 

P^ 

VO 

rH 

m 

o 

o 

o 

o 

o 

o 

eg 

rH 

<N 

• 

• 

♦ 

« 

» 

• 

• 

• 

rH 

r- 

r* 

tH 

p*- 

eg 

ON 

05 

• 

r* 

r- 

r* 

ON 

00 

p- 

r" 

eg 

o 

o 

o 

o 

o 

o 

(N 

• 

• 

• 

« 

• 

• 

• 

• 

O 

CO 

fO 

00 

«H 

p^ 

eg 

CO 

CO 

• 

VO 

r- 

in 

ON 

00 

VO 

p- 

rH 

. 

o 

o 

o 

O 

o 

o 

o 

rH 

ON 

in 

rH 

VO 

cn 

CO 

CO 

VO 

r- 

00 

ON 

in 

VO 

p- 

rH 

>1 

<u 

V 

o 

on 

vr 

VO 

in 

• 

in 

f-4 

eg 

<0 

r> 

VO 

o 

o 

O 

o 

o 

(D 

• 

W 

H 

H 

H 

H 

cn 

c 

< 

137 


1025  Hz  center  frequency,  144  dB  peak  SPL 


Total  number  of  cochlear  sensory  cells  missing 
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2021 

1990 

1877 

5888 

TOlO 

32 

1956 

1951 

1920 

5827 

M 

T013 

530 

1939 

1868 

1739 

5546 

T014 

172 

1856 

1884 

1867 

5607 

T016 

19 

1677 

1579 

1369 

4625 

T025 

518 

2062 

1936 

1792 

5790 

Group  mean 

261 

5547 

S.D. 

227 

471 

S.E. 

93 

192 

Total  sensory  cell  losses  over  octave  band  lengths  of  the 
cochlea  centered  at  the  frequencies  indicated 


Octave  band  Inner  Outer 

center  hair  hair 

frequency  cells  cells 

Group  means 


0.125 

kHz 

9.0 

90.0 

0.25 

kHz 

25.5 

360.3 

0.5 

kHz 

23.3 

773.3 

1 

kHz 

57.3 

899.8 

2 

kHz 

70.8 

919.3 

4 

kHz 

28.3 

916.7 

8 

kHz 

27.8 

874.2 

16 

kHz 

18.7 

713.5 

Standard  deviations 


0.125 

kHz 

17.2 

39.9 

0-25 

kHz 

48.4 

88.0 

0.5 

kHz 

40.3 

59.0 

1 

kHz 

57.1 

29.7 

2 

kHz 

79.0 

40.9 

4 

kHz 

31.3 

24.9 

8 

kHz 

38.4 

94.0 

16 

kHz 

18.9 

340.6 

1.3t 


1025  Hz  center  frequency,  144  dB  peak  SPL 
Total  sensory  cell  losses  over  octave  band  frequencies 


1st  row 

2nd  row 

3rd  row 

Comb . 

Inner 

outer 

outer 

outer 

outer 

Inner 

Oute 

hair 

hair 

hair 

hair 

hair 

pillar 

pill 

cells 

cells 

cells 

cells 

cells 

cells 

cell 

Chirichilla  S65D 

0.125  kHz  3 

32 

15 

29 

76 

0 

1 

0.25 

kHz 

9 

188 

187 

103 

478 

0 

0 

0.5 

kHz 

22 

267 

254 

212 

733 

38 

64 

1 

kHz 

59 

305 

304 

303 

912 

121 

244 

2 

kHz 

33 

313 

313 

313 

939 

104 

211 

4 

kHz 

16 

311 

311 

311 

933 

36 

29 

8 

kHz 

100 

312 

312 

312 

936 

219 

136 

16 

kHz 

52 

293 

294 

294 

881 

53 

63 

TOTALS 

294 

2021 

1990 

1877 

5888 

571 

748 

Chinchilla 

TOlO 

0.125  kHz 

4 

9 

14 

43 

66 

0 

0 

0.25  kHz 

6 

141 

133 

105 

379 

0 

5 

0.5  kHz 

1 

294 

291 

268 

853 

0 

10 

1  kHz 

5 

302 

303 

301 

906 

13 

141 

2  kHz 

14 

308 

308 

307 

923 

37 

162 

4  kHz 

0 

309 

309 

306 

924 

0 

4 

8  kHz 

1 

309 

309 

309 

927 

1 

2 

16  kHz 

1 

284 

284 

281 

849 

0 

11 

TOTALS 

32 

1956 

1951 

1920 

5827 

51 

335 

Chinchilla  T013 

0.125  kHz  2 

15 

26 

31 

72 

0 

0 

0.25 

kHz 

11 

162 

96 

42 

300 

0 

0 

0.5 

kHz 

4 

288 

273 

198 

759 

0 

103 

1 

kHz 

150 

294 

293 

288 

875 

284 

239 

2 

kHz 

219 

300 

300 

300 

900 

337 

297 

4 

kHz 

82 

299 

299 

299 

897 

27 

128 

8 

kHz 

41 

300 

300 

300 

900 

0 

0 

16 

kHz 

21 

281 

281 

281 

843 

0 

0 

TOTALS 

530 

1939 

1868 

1739 

5546 

648 

767 

139 


1025  Hz  center  frequency,  144  dB  peak  SPL 
Total  sensory  cell  losses  over  octave  band  ftequencies 


1st  row 

2nd  row 

3rd  row 

Comb. 

Inner 

outer 

outer 

outer 

outer 

Inner 

Oute 

hair 

hair 

hair 

hair 

hair 

pillar 

pill 

cells 

cells 

cells 

cells 

cells 

cells 

cell 

Chinchilla  T014 

0.125 

kHz 

0 

9 

56 

86 

151 

0 

0 

0.25 

kHz 

2 

108 

82 

80 

270 

0 

1 

0.5 

kHz 

9 

285 

292 

247 

824 

3 

99 

1 

kHz 

31 

290 

290 

290 

870 

59 

223 

2 

kHz 

78 

295 

295 

295 

885 

59 

286 

4 

kHz 

17 

295 

295 

295 

885 

27 

71 

8 

kHz 

18 

295 

295 

295 

885 

1 

0 

16 

kHz 

17 

279 

279 

279 

837 

0 

1 

TOTALS 

172 

1856 

1884 

1067 

5607 

149 

681 

Chinchilla 

T016 

0.125  kHz 

1 

13 

13 

22 

48 

0 

0 

0.25  kHz 

1 

178 

57 

53 

288 

1 

3 

0.5  kHz 

0 

300 

253 

139 

692 

0 

8 

1  kHz 

4 

328 

327 

295 

950 

6 

82 

2  kHz 

4 

334 

334 

321 

989 

0 

19 

4  kHz 

6 

334 

330 

289 

953 

3 

17 

8  kHz 

3 

184 

259 

243 

686 

12 

32 

16  kHz 

0 

6 

6 

7 

19 

0 

0 

TOTALS 

19 

1677 

1579 

1369 

4625 

22 

161 

Chinchilla 

T025 

0.125  kHz 

44 

33 

43 

51 

127 

0 

5 

0.25  kHz 

124 

228 

123 

96 

447 

10 

11 

0.5  kHz 

104 

308 

282 

189 

779 

0 

10 

1  kHz 

95 

298 

296 

292 

886 

125 

132 

2  kHz 

77 

304 

300 

276 

880 

36 

49 

4  kHz 

49 

304 

304 

300 

908 

4 

14 

8  kHz 

4 

303 

304 

304 

911 

9 

12 

16  kHz 

21 

284 

284 

284 

852 

1 

24 

TOTALS 

518 

2062 

1936 

1792 

5790 

185 

257 
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1025  Hz  center  frequency,  144  dB  peak  SPL 
Total  sensory  cell  losses  over  octave  band  frequencies 


1st  row  2nd  row  3rd  row  Comb. 


Inner 

outer 

outer 

outer 

outer 

Inner 

Outer 

hair 

hail- 

hair 

hair 

hai  r 

pillar 

pillar 

cells 

cells 

cells 

cells 

cells 

cells 

cells 

Group  means 

0.125  kHz  9.0 

18.5 

27.8 

43.7 

90.0 

0.0 

1.0 

0.25  kHz  25.5 

167.5 

113.0 

79.8 

360.3 

1.8 

3.3 

0.5  kHz  23.3 

290.3 

274.2 

208.8 

773.3 

6.8 

49.0 

1  kHz  57.3 

302.8 

302.2 

294.8 

899.8 

101.3 

176.8 

2  kHz  70.8 

309.0 

308.3 

302.0 

919.3 

95.5 

170.7 

4  kHz  28.3 

308.7 

308.0 

300.0 

916.7 

16.2 

43.8 

8  kHz  27.8 

283.8 

296.5 

293.8 

874.2 

40.3 

30.3 

16  kHz  18.7 

237.8 

238.0 

237.7 

713.5 

9.0 

16.5 

TOTALS  260.8 

1918.5 

1868.0 

1760.7 

5547.2 

271.0 

491.5 

Group  standard 

deviations 

0.125  kHz  17.2 

11.1 

17.9 

23.2 

39.9 

0.0 

2.0 

0.25  kHz  48.4 

41.1 

45.5 

26.8 

88.0 

4.0 

4.2 

0.5  kHz  40.3 

14.1 

17.4 

45.5 

59.0 

15.3 

45.5 

1  kHz  57.1 

13.5 

13.3 

6.0 

29.7 

103.0 

67.5 

2  kHz  79.0 

13.7 

14.1 

15.7 

40.9 

123.1 

117.3 

4  kHz  31.3 

13.8 

12.3 

7.8 

24.9 

15.6 

47.4 

8  kHz  38.4 

49.3 

19.4 

25.6 

94.0 

87.7 

53.2 

16  kHz  18.9 

113.7 

113.8 

113.1 

340.6 

21.6 

24.6 

TOTALS  227.3 

138.0 

00 

202.5 

470.6 

270.1 

270.7 
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1025  Hz  center  frequency,  144  dB  peak  SPL 

Percent  sensory  cell  losses  over  octave  band  frequencies 

1st  row  2nd  row  3rd  row  Comb. 

Inner  outer  outer  outer  outer  Inner  Outer 

hair  hair  hair  hair  hair  pillar  pillar 

cells  cells  cells  cells  cells  cells  cells 


Chinchilla  S65D 


0.125 

kHz 

2.1 

17.4 

8.1 

15.8 

13.8 

0.0 

0.5 

0.25 

kHz 

3.7 

58.5 

58.2 

32.0 

49.6 

0.0 

0.0 

0.5 

kHz 

9.1 

83.4 

79.3 

66.2 

76.3 

7.5 

20.0 

1 

kHz 

24.8 

100.0 

99.6 

99.3 

99.6 

24.5 

80.0 

2 

kHz 

14.2 

100.0 

100.0 

100.0 

100.0 

20.6 

67.4 

4 

kHz 

6.4 

100.0 

100.0 

100.0 

100.0 

7.1 

9.3 

8 

kHz 

39.8 

100.0 

100.0 

100.0 

100.0 

43.5 

43.5 

16 

kHz 

21.9 

99.6 

100.0 

100.0 

99.9 

11.1 

21.4 

Chinchilla  TOlO 


0.125 

kHz 

2.9 

4.9 

7.7 

23.7 

12.1 

0.0 

0.0 

0.25 

kHz 

2.5 

44.3 

41.8 

33.0 

39.7 

0.0 

1.5 

0.5 

kHz 

0.4 

93.0 

92.0 

84.8 

89.9 

0.0 

3.1 

1 

kHz 

2.1 

99.6 

100.0 

99.3 

99.6 

2.6 

46.5 

2 

kHz 

6.1 

100.0 

100.0 

99.6 

99.9 

7.4 

52.5 

4 

kHz 

0.0 

100.0 

100.0 

99.0 

99.7 

0.0 

1.2 

8 

kHz 

0.4 

100.0 

100.0 

100.0 

100.0 

0.2 

0.6 

16 

kHz 

0.4 

100.0 

100.0 

98.9 

99.6 

0.0 

3.8 

Chinchilla  T013 


0.125 

kHz 

1.5 

8.5 

14.7 

17.6 

13.6 

0.0 

0.0 

0.25 

kHz 

4.7 

52.4 

31.0 

13.5 

32.3 

0.0 

0.0 

0.5 

kHz 

1.7 

93.8 

88.9 

64.4 

82.4 

0.0 

33.5 

1 

kHz 

66.0 

.1.00.0 

99.6 

97.0 

99.2 

60.0 

81.2 

2 

kHz 

97.7 

100.0 

100. v. 

100.0 

100.0 

69.6 

99.0 

4 

kHz 

34.8 

iOO.O 

100.0 

100.0 

100.0 

5.5 

42.8 

8 

kHz 

17.0 

100.0 

100.0 

100.0 

100.0 

0.0 

0.0 

16 

kHz 

9.2 

100.0 

100.0 

100.0 

100.0 

0.0 

0.0 
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1025  Hz  center  frequency,  144  dB  peak  SPL 
Percent  sensory  cell  losses  over  octave  band  frequencies 


Inner 

hair 

cells 

Chinchilla  T014 

1st  row 
oute  r 
hair 
cells 

2nd  row 
outer 
hair 
cells 

3rd  row 
outer 
hair 
cells 

Comb. 

outer 

hair 

cells 

Inner 

pillar 

cells 

Outer 

pillar 

cells 

0.125 

kHz 

0.0 

5.2 

32.3 

49.7 

29.1 

0.0 

0.0 

0.25 

kHz 

0.8 

35.5 

26.9 

26.3 

29.6 

0.0 

0.3 

0.5 

kHz 

3.9 

94.6 

97.0 

82.0 

91.2 

0.6 

32.8 

1 

kHz 

13.9 

100.0 

100.0 

100.0 

100.0 

12.6 

76.8 

2 

kHz 

35.6 

100.0 

100.0 

100.0 

100.0 

12.3 

96.9 

4 

kHz 

7.1 

100.0 

100.0 

100.0 

100.0 

5.6 

24.0 

8 

kHz 

7.5 

100.0 

100.0 

100.0 

100.0 

0.2 

0.0 

16 

kHz 

7.5 

100.0 

100.0 

100.0 

100.0 

0.0 

0.3 

Chinchilla 

T016 

0.125 

kHz 

0.6 

6.6 

6.6 

11.2 

8.1 

0.0 

0.0 

0.25 

kHz 

0.3 

51.5 

16.5 

15.3 

27.8 

0.1 

0.8 

0.5 

kHz 

0.0 

87.7 

73.9 

40.6 

67.4 

0.0 

2.3 

1 

kHz 

1.5 

100.0 

99.6 

89.9 

96.5 

1.1 

25.0 

2 

kHz 

1.6 

100.0 

100.0 

96.1 

98.7 

0.0 

5.6 

4 

kHz 

2.2 

lOC.O 

98.8 

86.5 

95.1 

0.5 

5.0 

8 

kHz 

1.1 

54.9 

77.3 

72.5 

68.2 

2.2 

9.5 

16 

kHz 

0.0 

1.9 

1.9 

2.3 

2.0 

0.0 

0.0 

Chinchilla  T025 

0.125 

kHz 

32.5 

18.4 

24.0 

28.4 

23.6 

0.0 

2.7 

0.25 

kHz 

52.5 

72.8 

39.2 

30.6 

47.5 

2.0 

3.5 

0.5 

kHz 

44.0 

99.0 

90.6 

60.7 

83.4 

0.0 

3.2 

1 

kHz 

41.3 

100.0 

99.3 

97.9 

99.1 

26.0 

44.2 

2 

kHz 

34.0 

100.0 

98.6 

90.7 

96.4 

7.3 

16.1 

4 

kHz 

20.4 

100.0 

100.0 

98.6 

99.5 

0.8 

4 . 6 

8 

kHz 

1.6 

99.6 

100.0 

100.0 

99.9 

1.8 

3.9 

16 

kHz 

9.1 

100.0 

100.0 

100.0 

100.0 

0.2 

8.4 

3.43 


1025  Hz  center  frequency,  144  dB  peak  SPL 
Percent  sensory  cell  losses  over  octave  band  frequencies 


1st  row 

2nd  row 

3rd  row 

Comb. 

Inner 

outer 

outer 

outer 

outer 

Inner 

Outer 

nai  r 

hair 

hair 

hair 

hai  r 

pillar 

pillar 

cells 

cells 

cells 

cells 

cells 

cells 

cells 

Group  means 

0.125 

kHz 

6.60 

10.17 

15.57 

24.40 

16.71 

0.00 

0.53 

0.25 

kHz 

10.75 

52.50 

35.60 

25.12 

37.74 

0.35 

1.02 

0.5 

kHz 

9.85 

91.92 

86.95 

66.45 

81.77 

1.35 

15.82 

1 

kHz 

24.93 

99.93 

99.68 

97.38 

99.00 

21.13 

58.95 

2 

kHz 

31.53 

100.00 

99.77 

97.73 

99.17 

19.53 

56.25 

4 

kHz 

11.82 

100.00 

99.80 

97.35 

99.05 

3.25 

14.48 

8 

kHz 

11.23 

92.42 

96.22 

95.42 

94.68 

7.98 

9.53 

16 

kHz 

8.02 

83.58 

83.65 

83.53 

83.59 

1.88 

5.65 

Group  standard 

deviations 

0.125 

kHz 

12.73 

6.13 

10.49 

13.79 

7.92 

0.00 

1.08 

0.25 

kHz 

20.52 

12.69 

14.31 

8.63 

9.33 

0.81 

1.34 

0.5 

kHz 

17.06 

5.52 

8.63 

16.03 

8.89 

3.02 

14.98 

1 

kHz 

25.09 

0.16 

0.27 

3.76 

1.27 

21.74 

23.59 

2 

kHz 

35.34 

0.00 

0.57 

3.77 

1.43 

25.45 

39.49 

4 

kHz 

13.31 

0.00 

0.49 

5.35 

1.95 

3.15 

16.02 

8 

kHz 

15.34 

18.38 

9.27 

11.23 

12.96 

17.42 

17.01 

16 

kHz 

7.97 

40.02 

40.05 

39.80 

39.95 

4.52 

8.38 
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Frequency  (kHz) 


(9P)  Sid 


o 

O  (D  O  O  OJ 

CD  LD  CU  O  I 


O  o  O  O  O  O  O 

O  CD  CD  C\J 


SSO[  IPD  JU9DJ9J 
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(9P)  SJA 


SSOJ  |[9D  JU99J9J 


Frequency  (kHz) 


(aP)  SJA 

o 

O  O  O  O  CM 

CD  ID  CM  O  I 


SSO[  [PD  JU3DJ3J 


Percent  total  distance  from  apex 


(ap)  sxd 


CD 


O 

CD 

t— 


O 

CD 


O 

_l— 


o 

ru 


o 

C\J 


o 

__L_ 


o 

r  O 


OT 


O 

O 


o 

CO 


o 

CD 


O 


O 

ru 


o 

CD 


o 

CD 


o 


o 

ru 


L  o 


o 


SSOJ  [[9D  JU90J9J 
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Percent  total  distance  from  apex 


Frequency  (kHz) 


(ap)  Sid 


SSO[  [[33  JU3DJ3J 
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Summary  data  for  the  group  exposed  to: 


1350  Hz  center  frequency,  129  dB  peak  SPL 


Animal  # 

L031 

- 

Completed  the  entire  protocol 

L047R 

- 

Completed  the  entire  protocol 

L051R 

- 

Completed  the  entire  protocol 

L069R 

- 

Completed  the  entire  protocol 

L093R 

- 

Completed  the  entire  protocol 

L095R 

- 

Completed  the  entire  protocol 

151 


1350  Hz  center  frequency,  129  dB  peak  SPL 
Preexposure  thresholds  (dB  SPL) 


Animal\kHz  0.1 

0.2 

0.5 

1.0 

1.4 

2.0 

2.8 

4.0 

5.7 

8.0 

L031 

21.0 

8.0 

7.0 

6.0 

3.0 

2.0 

3.0 

6.0 

6.0 

0.0 

L047R 

25.0 

6.0 

1.0 

2.0 

1.0 

0.0 

1.0 

0.0 

2.0 

4.0 

L051R 

22.0 

10.0 

0.0 

0.0 

4.0 

-2.0 

3.0 

0.0 

3.0 

6.0 

L069R 

27.0 

8.0 

-3.0 

4.0 

1.0 

-4.0 

3.0 

2.0 

-2.0 

4.0 

L093R 

24.0 

11.0 

4.0 

1.0 

0.0 

3.0 

2.0 

5.0 

1.0 

3.0 

L095R 

23.0 

8.0 

7.0 

6.0 

5.0 

6.0 

3.0 

2.0 

2.0 

2.0 

Mean 

23.7 

8.5 

2.7 

3.2 

2.3 

0.8 

2.5 

2.5 

2.0 

3.2 

S.D. 

2.2 

1.8 

4.0 

2.6 

2.0 

3.6 

0.8 

2.5 

2.6 

2.0 

Postexposure 

thresholds  \ 

[dB  SPL) 

Aniinal\kHz 

!  0.1 

0.2 

0.5 

1.0 

1.4 

2.0 

2.8 

4.0 

5.7 

8.0 

L031 

25.0 

10.0 

5.0 

4.0 

5.0 

6.0 

3.0 

0.0 

4.0 

2.0 

L047R 

39.2 

20.2 

19.2 

22.0 

17.0 

24.2 

23.2 

28.2 

16.2 

18.2 

L051R 

26.8 

10.8 

2.8 

4.8 

2.8 

0.8 

3.8 

6.8 

5.8 

0.8 

L069R 

38.0 

17.0 

8.0 

25.0 

18.0 

17.0 

13.0 

19.0 

16.6 

17.0 

L093R 

32.0 

13.0 

2.0 

7.0 

10.0 

13.0 

6.0 

13.0 

11.0 

13.0 

L095R 

23.0 

10.0 

7.0 

2.0 

5.0 

4.0 

1.0 

0.0 

6.0 

4.0 

Mean 

30.7 

13.5 

7.3 

10.8 

9.6 

10.8 

8.3 

11.2 

9.9 

9.2 

S.D. 

6.8 

4.2 

6.3 

10.0 

6.5 

8.9 

8.4 

11.2 

5.5 

7.8 

Permanent 

threshold  shift 

(dB) 

Animal\kHz 

;  0.1 

0.2 

0,5 

1.0 

1.4 

2.0 

2.8 

4.0 

5.7 

8.0 

L031 

4.0 

2.0 

-2.0 

-2.0 

2.0 

4.0 

0.0 

-6.0 

-2.0 

2.0 

L047R 

14.2 

14.2 

18.2 

20.0 

16.0 

24.2 

22.2 

28.2 

14.2 

14.2 

L051R 

4.8 

0.8 

2.8 

4.8 

-1.2 

2.8 

0.8 

6.8 

2.8 

-5.2 

L069R 

11.0 

9.0 

11.0 

21.0 

17.0 

21.0 

10.0 

17.0 

18.6 

13.0 

L093R 

8.0 

2.0 

-2.0 

6.0 

10.0 

10.0 

4.0 

8.0 

10.0 

10.0 

L095R 

0.0 

2.0 

0.0 

-4.0 

0.0 

-2.0 

-2.0 

-2.0 

4.0 

2.0 

Mean 

7.0 

5.0 

4.7 

7.6 

7.3 

10.0 

5.8 

8.7 

7.9 

6.0 

S.D. 

5.1 

5.4 

8.2 

10.7 

8.1 

10.5 

9.1 

12,5 

7.7 

7.6 
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Temporary  Threshold  Snift  (dB) :  1350  Hz  center  frequency,  129  dB  peak  SPL 
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Temporary  Threshold  Shift  (dB) ;  1350  Hr  center  frequency,  129  dB  peak  SPL 


X 

m 

X 


o 

n 


<N 


<N 


cn 

CM 


O 


N 

'X 

O 

o 

o 


o 

c 

0) 

3 

O’ 

0) 

M 

(u 


o  o  o  o  o  o 


O  00  lO  V  00 
rH  rH  V  iO 


o  o  o  o  o  o 


(><  r*  «H  f- 
I  fH  t  I 


o  o  o  o  o  o 


o  <n  <s  o  VO 

fH  i  fH 


o  o  o  o  o  o 


«N  ^  fH  H  ^ 
H  I  fH  iH 


m 

CM 


in 

CM 


o 


>% 

<0 

*0 

iH 

(0 

e 

•H 

C 

< 


o  o  o  o  o  o 


V  lO  Ov  <N  ^  o 
fH  I  fH  rH 


o  o  o  o  o  o 


VO  r*  <0  o  rsi 
H  I  r>  fH 


o  o  o  o  o  o 
00  V  in  V  nj  ^ 


o  o  o  o  o  o 


o  m  <*)  lo  lO  VO 
<n  I  ^ 


o  o  o  o  o  o 

fS  H  H  00 


o  o  o  o  o  o 


^  o  fo  H  in  o 
<N  H 


o  o  o  o  o  o 


VO  <N  in  <N  r*  CN 
oj  I  CO  n 


o  o  o  o  o  o 


CO  CN  o  00  ^ 
<N  <N  iH 


o  o  o  o  o  o 


o  n  CM  m  o  VO 
fH  fo*  »H  CN  m 


o  o  o  o  o  o 


<N  00  V  «•  Oil  00 
fH  fH  fH  <*} 


o  o  o  o  o  o 


^  ov  VO  m  ^  o 

(N  iH  m 


o  o  o  o  o  o 


VO  O  00  VO  VO  (N 
iH  VO  fH  <M  (M 


X  CC  CC  X  cc 

H  r-  iH  <jv  r>  in 

f«)  ^  II)  \0  O)  Of 

o  o  o  o  o  o 

fj  ^  h3  f^ 


m  <N 
*n  CM 


CM  00 
CM  VO 


O  CO 

in  in 


cn  m 
VO  n* 


cn  00 

VO  oi 


CM  00 

o  <n 


CM  ’V 
VO  r* 


qjf  O 
fH  CM 


r-  ^ 
vn 


CO  VO 
CM  oi 


00 
CM  fH 


r-  00 
^  ov 


00  o 

fH  CM 


V  Cv 
CM  fH 


C  • 

<0  i::! 
0)  • 
X  (0 


ISO 


1350  Hz  center  frequency,  129  dB  peak  SPL 


Total  number  of  cochlear  sensory  cells  missing 


1st  row 

2nd  row 

3rd  row 

Total 

Animal 

Inner 

outer 

outer 

oute  r 

outer 

number 

hair 

hair 

hair 

hair 

hair 

cells 

cells 

cells 

cells 

cells 

L031 

11 

45 

37 

47 

129 

L047R 

12 

49 

52 

97 

198 

L051R 

7 

90 

213 

341 

644 

L069R 

33 

119 

202 

448 

769 

L093R 

55 

63 

86 

173 

322 

L095R 

37 

132 

120 

147 

399 

Group  mean 

26 

410 

S.D. 

19 

251 

S.E. 

8 

103 

Total  sensory  cell  losses  over  octave  band  lengths  of  the 
cochlea  centered  at  the  frequencies  indicated 


Group  means 


Standard  deviation 


Octave  band 

Inner 

Outer 

center 

hair 

hair 

frequency 

cells 

cells 

0.125  kHz 

1.7 

126.8 

0.25  kHz 

1.8 

106.5 

0.5  kHz 

0.8 

38.3 

1  kHz 

7.7 

88.8 

2  kHz 

1.2 

21.2 

4  kHz 

1.3 

5.5 

8  kHz 

8.0 

17.2 

16  kHz 

3.3 

5.8 

s 

0.125  kHz 

1.4 

99.9 

0.25  kHz 

1.0 

123.6 

0.5  kHz 

1.0 

27.7 

1  kHz 

12.7 

111.2 

2  kHz 

1.9 

28.5 

4  kHz 

1.9 

3.2 

8  kHz 

16.3 

27.0 

16  kHz 

5.4 

3.7 
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1350  Hz  center  frequency,  129  dB  peak  SPL 


Total  sensory  cell  losses  over  octave  band  frequencies 


1st  row 

2nd  row 

3rd  row 

Coab. 

Inner 

outer 

outer 

outer 

outer 

Inner 

Outer 

hair 

hair 

hair 

hair 

hair 

pillar 

pilla 

cells 

cells 

cells 

cells 

cells 

cells 

cells 

Chinchilla 

L031 

0.125  kHz 

1 

11 

17 

17 

45 

0 

2 

0.25  kHz 

1 

9 

6 

6 

21 

1 

1 

0.5  kHz 

2 

5 

0 

6 

11 

0 

0 

1  kHz 

1 

7 

3 

3 

13 

0 

0 

2  kHz 

0 

1 

5 

3 

9 

0 

0 

4  kHz 

1 

3 

1 

3 

7 

0 

0 

8  kHz 

5 

7 

3 

7 

17 

0 

0 

16  kHz 

0 

2 

2 

2 

6 

0 

0 

TOTALS 

11 

45 

37 

47 

129 

1 

3 

Chinchilla 

0.125  kHz 

L047R 

4 

7 

11 

29 

47 

0 

0 

0.25 

kHz 

2 

4 

2 

19 

25 

0 

0 

0.5 

kHz 

0 

5 

5 

10 

20 

0 

0 

1 

kHz 

0 

2 

1 

8 

11 

0 

0 

2 

kHz 

5 

27 

28 

23 

78 

1 

4 

4 

kHz 

1 

2 

3 

2 

7 

0 

1 

8 

kHz 

0 

0 

0 

3 

3 

0 

0 

16 

kHz 

0 

2 

2 

3 

7 

0 

0 

TOTALS 

12 

49 

52 

97 

198 

1 

5 

Chinchilla 

0.125  kHz 

L051R 

2 

39 

98 

95 

232 

0 

2 

0.25 

kHz 

1 

37 

77 

194 

308 

0 

1 

0.5 

kHz 

0 

4 

15 

34 

53 

0 

0 

1 

kHz 

0 

5 

14 

13 

32 

0 

0 

2 

kHz 

1 

0 

6 

2 

8 

0 

0 

4 

kHz 

0 

0 

1 

0 

1 

0 

0 

8 

kHz 

2 

3 

2 

3 

8 

0 

1 

16 

kHz 

1 

n 

0 

0 

2 

0 

0 

TOTALS 

7 

90 

213 

341 

644 

0 

4 

158 


1350  Hz  center  frequency,  129  dB  peak  SPL 


« 


Total  s'-’isory  cell  losses  over  octave  band  frequencies 


1st  row  2nd  ow  3rd  row  Comb. 


Inner  outer  oute: 

hair  hair  hair 

cells  cells  cells 


Chinchilla  L069R 


outer 

outer 

Inner 

Oute  r 

hair 

hai  r 

pillar 

pillar 

cej-ls 

cells 

cells 

cells 

0.125  kHz 

0 

47 

102 

120 

269 

0 

0 

0.25  kHz 

3 

9 

32 

171 

212 

0 

0 

0 . 5  kHz 

1 

1 

4 

82 

87 

0 

0 

1  kHz 

14 

5o 

58 

64 

178 

31 

26 

2  kHz 

0 

6 

4 

9 

19 

0 

4 

4  kHz 

1 

0 

1 

1 

2 

0 

0 

8  kHz 

0 

0 

0 

0 

0 

0 

0 

16  kHz 

14 

0 

1 

1 

2 

0 

0 

TOTALS 

33 

119 

202 

448 

769 

31 

30 

Chinchilla  L093R 


0.125  kHz 

2 

6 

33 

76 

115 

0 

1 

0.25  kHz 

1 

14 

9 

34 

57 

0 

0 

0.5  kHz 

2 

3 

11 

13 

27 

0 

0 

1  kHz 

0 

3 

6 

15 

24 

0 

0 

2  kHz 

1 

3 

3 

7 

13 

0 

V 

4  kHz 

5 

1 

1 

7 

9 

0 

0 

8  kHz 

41 

29 

21 

21 

71 

9 

14 

16  kHz 

3 

4 

2 

0 

6 

0 

0 

TOTALS 

55 

63 

86 

173 

322 

9 

15 

Chinchilla  L095R 


0.125 

kHz 

1 

5 

16 

32 

53 

0 

0 

0.25 

kHz 

3 

3 

2 

11 

16 

0 

0 

0.5 

kHz 

0 

23 

6 

3 

32 

0 

0 

1 

kHz 

31 

93 

90 

92 

275 

68 

60 

2 

kHz 

0 

0 

0 

0 

0 

0 

0 

4 

kHz 

0 

5 

0 

2 

7 

0 

0 

8 

kHz 

0 

1 

2 

1 

4 

0 

0 

16 

kHz 

2 

9 

4 

6 

12 

0 

0 

TOTALS 

37 

132 

120 

147 

399 

68 

60 
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1350  Hz  center  frequency,  129  dB  peak  SPL 


Total  sensory  cell  losses  over  octave  band  frequencies 


1st  row 

2nd  row 

3rd  row 

Comb. 

Inner 

outer 

outer 

outer 

outer 

Inner 

Outer 

hair 

hair 

hair 

hai  r 

hair 

pillar 

pillar 

cells 

cells 

cells 

cells 

cells 

cells 

cells 

Group  means 

125  kHz  1.7 

19.2 

46.2 

61.5 

126.8 

0.0 

0.8 

.25  kHz 

1.8 

12.7 

21.3 

72.5 

106.5 

0.2 

0.3 

0 . 5  kHz 

0.8 

6.8 

6.8 

24.7 

38.3 

0.0 

0.0 

1  kHz 

7.7 

27.7 

28.7 

32.5 

88.8 

16.5 

14.3 

2  kHz 

1.2 

6.2 

7.7 

7.3 

21.2 

0.2 

1.3 

4  kHz 

1.3 

1.8 

1.2 

2.5 

5.5 

0.0 

0.2 

8  kHz 

8.0 

6.7 

4.7 

5.8 

17.2 

1.5 

2.5 

16  kHz 

3.3 

2.0 

1.8 

2.0 

5.8 

0.0 

0.0 

TOTALS 

25.8 

83.0 

118.3 

208.8 

410.2 

18.3 

19.5 

Group  standard 

deviations 

125  kHz 

1.4 

18.7 

42.4 

41.6 

99.9 

0.0 

1.0 

.25  kHz 

1.0 

12.6 

29.5 

86.0 

123.6 

0.4 

0.5 

0.5  kHz 

1.0 

8.1 

5.3 

30.1 

27.7 

0.0 

0.0 

1  kHz 

12.7 

38.2 

36.8 

36.6 

111.2 

28.1 

24.7 

2  kHz 

1.9 

10.5 

10.2 

8.4 

28.5 

0.4 

2.1 

4  kHz 

1.9 

1.9 

1.0 

2.4 

3.2 

0.0 

0.4 

8  kHz 

16.3 

11.3 

8.1 

7.8 

27.0 

3.7 

5.6 

16  kHz 

5.4 

1.3 

1.3 

2.3 

3.7 

0.0 

0.0 

TOTALS 

18.9 

36.7 

74.9 

153.9 

251.2 

27.0 

22.3 

1350  Hz  center  frequency,  129  dB  peak  SPL 
Percent  sensory  cell  losses  over  octave  band  frequencies 


1st  row 
Inner  outer 

hair  hair 

cells  cells 

Chinchilla  L031 

2nd  row 
outer 
hair 
cells 

3rd  row 
outer 
hair 
cells 

Comb. 

outer 

hair 

cells 

Inner 

pillar 

cells 

Outer 

pillar 

cells 

0.125 

kHz 

0.6 

5.4 

8.3 

8.3 

7.3 

0.0 

0.9 

0.25 

kHz 

0.3 

2.5 

1.6 

1.6 

1.9 

0.1 

0.2 

0.5 

kHz 

0.7 

1.4 

0.0 

1.6 

1.0 

0.0 

0.0 

1 

kHz 

0.3 

2.0 

0.8 

0.8 

1.2 

0.0 

0.0 

2 

kHz 

0.0 

0.2 

1.4 

0.8 

0.8 

0.0 

0.0 

4 

kHz 

0.3 

0.8 

0.2 

0.8 

0.6 

0.0 

0.0 

8 

kHz 

1.7 

2.0 

0.8 

2.0 

1.6 

0.0 

0.0 

16 

kHz 

0.0 

0.6 

0.6 

0.6 

0.6 

0.0 

0.0 

Chinchilla 

L047R 

0.125 

kHz 

2.8 

3.7 

5.8 

15.4 

8.3 

0.0 

0.0 

0.25 

kHz 

0.8 

1.2 

0.6 

5.7 

2.5 

0.0 

0.0 

0.5 

kHz 

0.0 

1.5 

1.5 

3.0 

2.0 

0.0 

0.0 

1 

kHz 

0.0 

0.6 

0.3 

2.5 

1.1 

0.0 

0.0 

2 

kHz 

2,1 

8.4 

8.7 

7.2 

8.1 

0.1 

1.2 

4 

kHz 

0.3 

0.6 

0.9 

0.6 

0.7 

0.0 

•  0.3 

8 

kHz 

0.0 

0.0 

0.0 

0.9 

0.3 

0.0 

0.0 

16 

kHz 

0.0 

0.6 

0.6 

0.9 

0.7 

0.0 

0.0 

Chinchilla 

L051R 

0.125 

kHz 

1.3 

20.6 

51.8 

50.2 

40.9 

0.0 

1.0 

0.25 

kHz 

0.4 

11.1 

23.1 

58.4 

30.9 

0.0 

0.3 

0.5 

kHz 

0.0 

1.2 

4.5 

10.3 

5.3 

0.0 

0.0 

1 

kHz 

0.0 

1.5 

4.4 

4.1 

3.3 

0.0 

0.0 

2 

kHz 

0.4 

0.0 

1.8 

0.6 

0.8 

0.0 

0.0 

4 

kHz 

0.0 

0.0 

0.3 

0.0 

0.1 

0.0 

0.0 

8 

kHz 

0.7 

0.9 

0.6 

0.9 

0.8 

0.0 

0.3 

16 

kHz 

0.4 

0.6 

0.0 

0.0 

0.2 

0.0 

0.0 
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1350  Hz  center  frequency,  129  dB  peak  SPL 

Percent  sensory  cell  losses  over  octave  band  frequencies 

1st  row  2nd  row  3rd  row  Comb. 

Inner  outer  outer  outer  outer  Inner  Outer 

hair  hair  hair  hair  hair  pillar  pillar 

cells  cells  cells  cells  cells  cells  cells 


Chinchilla  L069R 


0.125 

kHz 

0.0 

26.4 

57.3 

67.4 

50.4 

0.0 

0.0 

0.25 

kHz 

1.2 

2.8 

10.2 

54.8 

22.6 

0.0 

0.0 

0.5 

kHz 

0.4 

0.3 

1.2 

26.4 

9.3 

0.0 

0.0 

1 

kHz 

6.0 

18.8 

19.5 

21.5 

19.9 

6.4 

8.7 

2 

kHz 

0.0 

1.9 

1.3 

2.9 

2.0 

0.0 

1.3 

4 

kHz 

0.4 

0.0 

0.3 

0.3 

0.2 

0.0 

0.0 

8 

kHz 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

16 

kHz 

5.9 

0.0 

0.3 

0.3 

0.2 

0.0 

0.0 

Chinchilla  L093R 


0.125 

kHz 

1.3 

3.0 

17.0 

39.1 

19.7 

0.0 

0.5 

0.25 

kHz 

0.3 

4.1 

2.6 

9.9 

5.5 

0.0 

0.0 

0.5 

kHz 

0.7 

0.8 

3.2 

3.8 

2.6 

0.0 

0.0 

1 

kHz 

0.0 

0.9 

1.8 

4.6 

2.4 

0.0 

0.0 

2 

kHz 

0.4 

0.9 

0.9 

2.3 

1.3 

0.0 

0.0 

4 

kHz 

1.9 

0.3 

0.3 

2.1 

0.9 

0.0 

0.0 

8 

kHz 

15.4 

8.7 

6.3 

6.3 

7.1 

1.6 

4.2 

16 

kHz 

1.2 

1 . 3 

0.6 

0.0 

0.6 

0.0 

0.0 

Chinchilla  L095R 


0.125 

kHz 

0.6 

2.5 

8.1 

16.3 

9.0 

0.0 

0.0 

0.25 

kHz 

1.1 

0.8 

0.5 

3.2 

1.5 

0.0 

0.0 

0.5 

kHz 

0.0 

6.7 

1.7 

0.8 

3.1 

0.0 

0.0 

1 

kHz 

12.3 

28.5 

27.6 

28.2 

28.1 

12.9 

18.4 

2 

kHz 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

4 

kHz 

0.0 

1.5 

0.0 

0.6 

0.7 

0.0 

0.0 

8 

kHz 

0.0 

0.3 

0.6 

0.3 

0.4 

0.0 

0.0 

16 

kHz 

0.7 

0.6 

1.2 

1.9 

1.2 

0.0 

0.0 
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1350  Hz  center  frequency,  129  dB  peak  SPL 
Percent  sensory  cell  losses  over  octave  band  frequencies 


1st  row 

2nd  row 

3rd  row 

Comb . 

Inner 

outer 

outer 

outer 

outer 

Inner 

Outer 

hair 

hair 

hair 

hair 

hair 

pillar 

pillar 

cells 

cells 

cells 

cells 

cells 

cells 

cells 

Group  means 

0.125 

kHz 

1.10 

10.27 

24.72 

32.78 

22.59 

0.00 

0.40 

0.25 

kHz 

0.68 

3.75 

6.43 

22.27 

10.82 

0.02 

0.08 

0.5 

kHz 

0.30 

1.98 

2.02 

7.65 

3.88 

0.00 

0.00 

1 

kHz 

3.10 

8.72 

9.07 

10.28 

9.36 

3.22 

4.52 

2 

kHz 

0.48 

1.90 

2.35 

2.27 

2.17 

0.02 

0.42 

4 

kHz 

0.48 

0.53 

0.33 

0.73 

0.53 

0.00 

0.05 

8 

kHz 

2.97 

1.98 

1.38 

1.73 

1.70 

0.27 

0.75 

16 

kHz 

1.37 

0.62 

0.55 

0.62 

0.59 

0.00 

0.00 

Group  standard 

deviations 

0.125 

kHz 

0.97 

10.46 

23.49 

23.30 

18.64 

0.00 

0.47 

0.25 

kHz 

0.41 

3.79 

8.94 

26.77 

12.68 

0.04 

0.13 

0.5 

kHz 

0.35 

2.35 

1.59 

9.78 

3.02 

0.00 

0.00 

1 

kHz 

5.09 

11.98 

11.59 

11.56 

11.68 

5.39 

7.64 

2 

kHz 

0.82 

3.27 

3.17 

2.64 

2.98 

0.04 

0.65 

4 

kHz 

0.71 

0.57 

0.30 

0.73 

0.31 

0.00 

0.12 

8 

kHz 

6.13 

3.38 

2.43 

2.34 

2.70 

0.65 

1.69 

16 

kHz 

2.27 

0.41 

0.40 

0.72 

0.38 

0.00 

0.00 
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Frequency  (kHz) 


(9P)  Sid 


CD 

O 

OJ 


O 

o 


o 

in 


o 

CD 

I— 


o 

CD 


O 


o 

ru 


o 

-O- 


o 

C\J 


o 

ru 


in 


ru 

o 


cu 


V 


I 


> 


Q: 

In 

o 

-j 

crcr 

^  ►-<  ►-I 

^  << 

D  u. 

5  crcr 

^  UJIU 
<  ZH-CO 
ZDH- 

'^  !  ♦ 


4 


<1 


2;^ 


< 


— i- 


o 

o 


a> 

O  ft 

CD  c3 


O 

eh 


o 

ID 


O 


r“ 

O 

O 


o 

CD 


— r~ 
O 
CD 


O 


~T" 

o 

ru 


“I 

o 


SSO[  [po  JU9DJ9J 


0^ 

u 

cd 

c/:) 

•PN 

ns 

"IS 

o 


0^ 

-  ^ 
^  s 

ft 


L  o 


* 


f 


1« 


(ap)  sid 


SSOl  ipo 


167 


Percent  tota 


Frequency  (kHz) 


(ap)  sxa 


•iS 

o  kn 


'  era: 

I— 1 1— ( 
<< 

ru  ^  XX 

o'SSu 

;<  XHW 
b’  XXf- 
3:;  i->ox 

!  ♦ 


- 


SSOJ  IPD  ;U9DJ9J 


Frequency  (kHz) 


(ap)  SXJ 


QJ 

Qi 


!/) 


SSOJ  [pD  JU9DJ9<J 


169 


Summary  data  for  the  grotip  exposed  to: 


1350  Hz  center  frequency,  134  dB  peak  SPL 


Animal  # 

M021 

- 

Con^)leted  the  entire  protocol 

M033 

- 

Completed  the  entire  protocol 

M052 

- 

Completed  the  entire  protocol 

M097 

- 

Completed  the  entire  protocol 

M102 

- 

Conpleted  the  entire  protocol 

M105 

- 

Conpleted  the  entire  protocol 

170 


1350  Hz  center  frequency,  134  dB  peak  SPL 
Preexposure  thresholds  (dB  SPL) 


Aniinal\kHz  0.1 

0.2 

0.5 

1.0 

1.4 

2.0 

2.8 

4.0 

5.7 

8.0 

M021 

25.0 

4.0 

2.0 

2.0 

3.0 

5.0 

3.0 

3.0 

4.0 

1.0 

M033 

25.0 

6.0 

6.0 

4.0 

3.0 

1.0 

3.0 

3.0 

4.0 

3.0 

M052 

23.0 

4.0 

2.0 

2.0 

5-0 

1.0 

5.0 

7.0 

2.0 

2.0 

M097 

24.0 

13.0 

1.0 

3.0 

2.0 

-2.0 

0.0 

0.0 

3.0 

-2.0 

M102 

:4.o 

5.0 

1.0 

-1.0 

2.0 

0.0 

2.0 

0.0 

1.0 

6.0 

M105 

21.0 

4.0 

8.0 

2.0 

5.0 

1.0 

1.0 

3.0 

2.0 

3.0 

Mean 

23.7 

6.0 

3.3 

2.0 

3.3 

1.0 

2.3 

2.7 

2.7 

2.2 

S.D. 

1.5 

3.5 

2.9 

1.7 

1.4 

2.3 

1.8 

2.6 

1.2 

2.6 

Postexposure 

thresholds  ( 

[dB  SPL) 

Aniipal\kH2 

:  0.1 

0.2 

0.5 

1.0 

1.4 

2.0 

2.6 

4.0 

5.7 

8.0 

M021 

26.8 

13.8 

21.8 

27.8 

24.8 

18.8 

10.8 

14.8 

19.8 

16.8 

M033 

25.0 

6.0 

8.0 

8.0 

5.2 

3.0 

3.0 

3.0 

8.0 

5.0 

MO  52 

33.0 

20.0 

24.0 

28.0 

21.0 

15.0 

21.0 

21.0 

16.0 

15.0 

M097 

43.0 

28.0 

24.0 

20.0 

17.0 

7.0 

1.0 

1.0 

6.0 

7.0 

M102 

36.2 

11.2 

21.2 

23.2 

20.2 

28.2 

24.2 

22.2 

11.2 

10.2 

M105 

35.0 

18.0 

20.0 

22.0 

19.0 

17.0 

17.0 

15.0 

18.0 

17.0 

Mean 

33.2 

16.2 

19.8 

21.5 

17.9 

14.8 

12.8 

12.8 

13.2 

11.8 

S.D. 

6.6 

7.6 

6.0 

7.3 

6.7 

8.9 

9.5 

8.9 

5.6 

5.2 

Permanent 

threshold  shift 

(dB) 

Aniinal\kHz 

:  0.1 

0.2 

0.5 

1.0 

1.4 

2.0 

2.8 

4.0 

5.7 

8.0 

M021 

1.8 

9.8 

19.8 

25.8 

21.8 

13.8 

7.8 

11.8 

15.8 

15.8 

M033 

0.0 

0.0 

2.0 

4.0 

2.2 

2.0 

0.0 

0.0 

4.0 

2.0 

M052 

10.0 

16.0 

22.0 

26.0 

16.0 

14.0 

16. 0 

14.0 

14.0 

13.0 

M097 

19.0 

15.0 

23.0 

17.0 

15.0 

9.0 

1.0 

1.0 

3.0 

9.0 

M102 

12.2 

6.2 

20.2 

24.2 

18.2 

28.2 

22.2 

22.2 

10.2 

4.2 

M105 

14.0 

14.0 

12.0 

20.0 

14.0 

16.0 

16.0 

12.0 

-6.0 

14.0 

Mean 

9.5 

10.2 

16.5 

19.5 

14.5 

13.8 

10.5 

10.2 

10.5 

9.7 

S.D. 

7.3 

6.2 

8.1 

8.4 

6.7 

8.6 

9.0 

8.4 

5.8 

5.6 

Temporary  Threshold  Shift  <dB) :  1350  Hz  center  frequency,  134  dB  peak  Sf L 
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1350  Hz  center  frequency,  134  dB  peak  SPL 


Total  number  of  cochlear  sensory  cells  missing 


1st  row 

2nd  row 

3rd  row 

Total 

Animal 

Inner 

outer 

outer 

outer 

outer 

number 

hair 

hair 

hair 

hai  r 

hair 

cells 

cells 

cells 

cells 

cells 

M021 

25 

537 

512 

409 

1458 

M033 

30 

77 

84 

83 

244 

M052 

116 

174 

204 

259 

637 

M097 

200 

574 

544 

499 

1617 

M102 

296 

1364 

1467 

1218 

4049 

M105 

188 

983 

1031 

679 

2693 

Group  mean 

143 

1783 

S.D. 

106 

1398 

S.E. 

43 

571 

Total  sensory  cell  losses  over  octave  band  lengths  of  the 
cochlea  centered  at  the  frequencies  indicated 


Group  means 


Octave  band 

Inner 

Oute  r 

center 

hair 

hair 

frequency 

cells 

cells 

0.125 

kHz 

3.2 

56.3 

0.25 

kHz 

3.8 

112.3 

0.5 

kHz 

14.8 

216.3 

1 

kHz 

94.7 

651.3 

2 

kHz 

19.0 

375.7 

4 

kHz 

2.0 

179.2 

8 

kHz 

4.0 

82.2 

16 

kHz 

1.0 

109.7 

Standard  deviations 


0.125 

kHz 

3.3 

27.5 

0.25 

kHz 

5.9 

89.4 

0.5 

kHz 

21.0 

257.4 

1 

kHz 

77.0 

320.3 

2 

kHz 

25.4 

349.7 

4 

kHz 

1.1 

296.9 

8 

kHz 

4.7 

165.3 

16 

kHz 

1.7 

116.1 
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1350  Hz  center  frequency,  134  dB  peak  SPL 


Total  sensory  cell  losses  over  octave  band  frequencies 


1st  row  2nd  row  3rd  row  Comb. 


Inner 

outer 

outer 

hair 

hair 

hai  r 

cells 

cells 

cells 

Chinchilla  M021 

125  kHz 

6 

4 

5 

.25  kHz 

0 

15 

17 

0.5  kHz 

2 

34 

28 

1  kHz 

6 

313 

300 

2  kHz 

5 

139 

141 

4  kHz 

1 

11 

2 

8  kHz 

5 

17 

14 

16  kHz 

0 

4 

5 

TOTALS 

25 

537 

512 

Chinchilla 

M033 

outer 

outer 

Inner 

Oute  r 

hair 

hair 

pillar 

pillar 

cells 

cells 

cells 

cells 

20 

29 

0 

0 

32 

64 

0 

1 

12 

74 

0 

1 

253 

866 

7 

42 

66 

346 

0 

4 

4 

17 

0 

0 

16 

47 

6 

5 

6 

15 

0 

0 

409 

1458 

13 

53 

0.125 

kHz 

2 

7 

5 

4 

16 

2 

0 

0.25 

kHz 

0 

16 

24 

28 

68 

3 

2 

0.5 

kHz 

1 

1 

5 

2 

8 

0 

0 

1 

kHz 

25 

39 

43 

42 

124 

25 

20 

2 

kHz 

0 

6 

2 

2 

10 

0 

0 

4 

kHz 

2 

4 

2 

0 

6 

0 

0 

8 

kHz 

0 

1 

0 

2 

3 

0 

0 

16 

kHz 

0 

3 

3 

3 

9 

0 

0 

TOTALS 

30 

77 

84 

83 

244 

30 

22 

Chinchilla  M052 


0.125 

kHz 

0 

6 

22 

58 

86 

0 

2 

0.25 

kHz 

0 

1 

6 

28 

35 

0 

0 

0.5 

kHz 

1 

4 

2 

8 

14 

0 

0 

1 

kHz 

102 

139 

135 

135 

409 

214 

133 

2 

kHz 

6 

7 

8 

7 

22 

11 

6 

4 

kHz 

2 

3 

2 

3 

8 

0 

0 

8 

kHz 

1 

3 

3 

2 

8 

0 

1 

16 

kHz 

4 

11 

26 

18 

55 

1 

0 

TOTALS 

116 

174 

204 

259 

637 

226 

142 

177 


1350  Hz  center  frequency,  134  dB  peak  SPL 
Total  sensory  cell  losses  over  octave  band  frequencies 


1st  row  2nd  row  3rd  row  Comb. 


Inner 

outer 

outer 

outer 

outer 

Inner 

Oute 

hair 

hair 

hair 

hair 

hair 

pillar 

pill 

cells 

cells 

cells 

cells 

cells 

cells 

cell 

Chinchilla  M097 

0.125  kHz 

3 

10 

11 

43 

64 

0 

0 

0.25  kHz 

6 

12 

19 

50 

81 

0 

0 

0.5  kHz 

42 

47 

44 

54 

145 

21 

32 

1  kHz 

69 

292 

263 

159 

714 

94 

70 

2  kHz 

69 

125 

109 

82 

316 

113 

69 

4  kHz 

4 

4 

0 

2 

6 

0 

0 

8  kHz 

3 

1 

6 

2 

9 

0 

0 

16  kHz 

2 

83 

92 

107 

282 

0 

0 

TOT.^LS 

200 

574 

544 

499 

1617 

228 

171 

Chinchilla  M102 

0.125  kHz 

8 

10 

17 

46 

73 

0 

0 

0.25  kHz 

14 

126 

76 

76 

278 

1 

25 

0.5  kHz 

42 

276 

291 

77 

644 

21 

16 

1  kHz 

201 

316 

316 

316 

948 

435 

277 

2  kHz 

16 

309 

311 

263 

883 

21 

19 

4  kHz 

2 

212 

253 

271 

736 

0 

0 

8  kHz 

13 

102 

173 

143 

418 

2 

3 

16  kHz 

0 

13 

30 

26 

69 

0 

0 

TOTALS 

296 

1364 

1467 

1218 

4049 

480 

340 

Chinchilla  M105 

0.125 

kHz 

0 

12 

21 

37 

70 

0 

1 

0.25 

kHz 

1 

33 

56 

59 

148 

1 

15 

0.5 

kHz 

1 

208 

175 

30 

413 

0 

0 

1 

kHz 

165 

304 

302 

241 

847 

347 

213 

2 

kHz 

18 

275 

287 

115 

677 

18 

12 

4 

kHz 

1 

91 

112 

99 

302 

0 

0 

8 

kHz 

2 

1 

4 

3 

8 

0 

0 

16 

kHz 

0 

59 

74 

95 

228 

0 

0 

TOTALS 

188 

983 

1031 

679 

2693 

366 

241 

178 


1350  Hz  center  frequency,  134  dB  peak  SPL 


Total  sensory  cell  losses  over  octave  band  frequencies 


1st  row 

2nd  row 

3rd  row 

Comb. 

Inner 

outer 

outer 

outer 

outer 

hair 

hair 

hair 

hai  r 

hai  r 

cells 

cells 

cells 

cells 

cells 

Inner  Outer 
pillar  pillar 
cells  cells 


Group  means 


0.125 

kHz 

3.2 

8.2 

13.5 

34.7 

56.3 

0.3 

0.5 

0.25 

kHz 

3.8 

33.8 

33.0 

45.5 

112.3 

0.8 

7.2 

0.5 

kHz 

14.8 

95.0 

90.8 

30.5 

216.3 

7.0 

8.2 

1 

kHz 

94.7 

233.8 

226.5 

191.0 

651.3 

187.0 

125.8 

2 

kHz 

19.0 

143.5 

143.0 

89.2 

375.7 

27.2 

18.3 

4 

kHz 

2.0 

54.2 

61.8 

63.2 

179.2 

0.0 

0.0 

8 

kHz 

4.0 

20.8 

33.3 

28.0 

82.2 

1.3 

1.5 

16 

kHz 

1.0 

28.8 

38.3 

42.5 

109.7 

0.2 

0.0 

TO-^ALS 

142.5 

618.2 

640.3 

524.5 

1783.0 

223.8 

161.5 

Group  standard  deviations 


0.125 

kHz 

3.3 

3.0 

7.6 

19.5 

27.5 

0.8 

0.8 

0.25 

kHz 

5.9 

46.3 

27.0 

19.6 

89.4 

1.2 

10.5 

0.5 

kHz 

21.0 

117.2 

117.1 

29.6 

257.4 

10.8 

13.3 

1 

kHz 

77.0 

116.9 

111.8 

98.3 

320.3 

176.1 

101.8 

2 

kHz 

25.4 

128.5 

132.8 

95.7 

349.7 

43.0 

25.7 

4 

kHz 

1.1 

84.6 

103.6 

108.9 

296.9 

0.0 

0.0 

8 

kHz 

4.7 

40.3 

68.6 

56.6 

165.3 

2.4 

2.1 

16 

kHz 

1.7 

33.8 

36.7 

46.2 

116.1 

0.4 

0.0 

TOTALS 

105.9 

487.5 

521.9 

396.0 

1398.4 

183.2 

118.2 
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1350  Hz  center  frequency,  134  dB  peak  SPL 

Percent  sensory  cell  losses  over  octave  band  frequencies 

1st  row  2nd  row  3rd  row  Comb. 

Inner  outer  outer  outer  outer  Inner  Outer 

hair  hair  hair  hair  hair  pillar  pillar 

cells  cells  cells  cells  cells  cells  cells 


Chinchilla  M021 


0.125 

kHz 

4.1 

2.0 

2.6 

10.4 

5.0 

0.0 

0.0 

0.25 

kHz 

0.0 

4.4 

5.0 

9.5 

6.3 

0.0 

0.2 

0.5 

kHz 

0.7 

10.1 

8.3 

3.5 

7.3 

0.0 

0.2 

1 

kHz 

2.4 

98.7 

94.6 

79.8 

91.0 

1.3 

13.2 

2 

kHz 

2.0 

42.7 

43.3 

20.3 

35.4 

0.0 

1.2 

4 

kHz 

0.3 

3.3 

0.6 

1.2 

1.7 

0.0 

0.0 

8 

kHz 

1.9 

5.2 

4.3 

4.9 

4.8 

1.1 

1.5 

16 

kHz 

0.0 

1.3 

1.6 

1.9 

1.6 

0.0 

0.0 

Chinchilla  M033 


0.125 

kHz 

1.4 

3.7 

2.7 

2.1 

2.8 

0.7 

0  0 

0.25 

kHz 

0.0 

4.9 

7.4 

8.6 

7.0 

0.6 

0.6 

0.5 

kHz 

0.4 

0.3 

1.5 

0.6 

0.8 

0.0 

0.0 

1 

kHz 

10.5 

12.6 

13.9 

13.6 

13.4 

5.0 

6.4 

2 

kHz 

0.0 

1.9 

0.6 

0.6 

1.0 

0.0 

0.0 

4 

kHz 

0.7 

1.2 

0.6 

0.0 

0.6 

0.0 

0.0 

8 

kHz 

0.0 

0.3 

0.0 

0.6 

0.3 

0.0 

0.0 

16 

kHz 

0.0 

0.9 

0.9 

0.9 

0.9 

0.0 

0.0 

Chinchilla  M052 


0.125 

kHz 

0.0 

3.1 

11.6 

30.6 

15.1 

0.0 

1.0 

0.25 

kHz 

0.0 

0.3 

1.8 

8.4 

3.5 

0.0 

0.0 

0.5 

kHz 

0.4 

1.2 

0.6 

2.4 

1.4 

0.0 

0.0 

1 

kHz 

42.1 

44.1 

42.8 

42.8 

43.2 

42.0 

42.2 

2 

kHz 

2.5 

2.1 

2.4 

2.1 

2.2 

2.1 

1.8 

4 

kHz 

0.7 

0.9 

0.6 

0.9 

0.8 

0.0 

0.0 

8 

kHz 

0.3 

0.9 

0.9 

0.6 

0.8 

0.0 

0.3 

16 

kHz 

1.7 

3,8 

8.9 

6.2 

6.3 

0.2 

0.0 

X80 


1350  Hz  center  frequency,  134  dB  peak  SPL 


Percent  sensory  cell  losses  over  octave  band  frequencies 


•4 


1st  row 

2nd  row 

3rd  row 

Comb. 

Inner 

outer 

outer 

outer 

outer 

Inner 

Outer 

hair 

hair 

hair 

hai  r 

hair 

pillar 

pillar 

cells 

cells 

cells 

cells 

cells 

cells 

cells 

Chinchilla  M097 


0.125 

kHz 

2.0 

5.2 

5.7 

22.6 

11.2 

0.0 

0.0 

0.25 

kHz 

3.1 

3.5 

5.6 

14.9 

8.0 

0.0 

0.0 

0.5 

kHz 

16.8 

14.1 

13.2 

16.2 

14.5 

4.0 

9.6 

1 

kHz 

28.0 

92.1 

82.9 

50.1 

75.0 

18.3 

22.0 

2 

kHz 

28.6 

38.5 

33.6 

25.3 

32.5 

21.6 

21.2 

4 

kHz 

1.5 

1.2 

0.0 

0.6 

0.6 

0.0 

0.0 

8 

kHz 

1.1 

0.3 

1.8 

0.6 

0.9 

0.0 

0.0 

16 

kHz 

0.8 

26.6 

29.5 

34.4 

30.2 

0.0 

0.0 

Chinchilla  M102 


0.125 

kHz 

5.5 

5.2 

8.9 

24.3 

12.8 

0.0 

0.0 

0.25 

kHz 

5,6 

38.0 

22,9 

22.9 

27.9 

0.1 

7.5 

0.5 

kHz 

16.8 

83.8 

88.4 

23.4 

65.2 

4.0 

4.8 

1 

kHz 

82.7 

100.0 

100.0 

100.0 

100.0 

85.4 

87.6 

2 

kHz 

6.6 

95,9 

96.5 

81.6 

91.3 

4.0 

5.9 

4 

kHz 

0.7 

65.8 

78.5 

84.1 

76.1 

0.0 

0.0 

8 

kHz 

5.0 

31.6 

53.7 

44.4 

43.2 

0.3 

0.9 

16 

kHz 

0.0 

4.4 

10.3 

8.9 

7.9 

0.0 

0.0 

Chinchilla  M105 


0.125 

kHz 

0.0 

6.4 

11.3 

20.0 

12.6 

0.0 

0.5 

0.25 

kHz 

0.4 

10.2 

17.3 

18.2 

15.2 

0.2 

4.6 

0.5 

kHz 

0.4 

64.5 

54.3 

9.3 

42.7 

0.0 

0.0 

1 

kHz 

69.6 

98.7 

98.0 

78.2 

91.6 

69.9 

69.1 

2 

kHz 

7.6 

87.3 

91.1 

36.5 

71.6 

3.5 

3.8 

4 

kHz 

0.3 

28.8 

35.5 

31,4 

31.9 

0.0 

0.0 

8 

kHz 

0.7 

0.3 

1.2 

0,9 

0.8 

0.0 

0.0 

16 

kHz 

0.0 

19.1 

24.0 

30.8 

24.6 

0.0 

0.0 
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1350  Hz  center  frequency,  134  dB  peak  SPL 
Percent  sensory  cell  losses  over  octave  band  frequencies 


1st  row 

2nd  row 

3rd  row 

Comb. 

Inner 

outer 

outer 

outer 

outer 

Inner 

Outer 

hair 

hair 

hair 

hair 

hair 

pillar 

pilla 

cells 

cells 

cells 

cells 

cells 

cells 

cells 

Group  means 

0.125 

kHz 

2.17 

4.27 

7.13 

18.33 

9.91 

0.12 

0.25 

0.25 

kHz 

1.52 

10.22 

10.00 

13.75 

11.32 

0.15 

2.15 

0.5 

kHz 

5.92 

29.00 

27.72 

9-23 

21.98 

1.33 

2.43 

1 

kHz 

39.22 

74.37 

72.03 

60.75 

69.05 

36.98 

40.08 

2 

kHz 

7.88 

44.73 

44.58 

27.73 

39.02 

5.20 

5.65 

4 

kHz 

0.70 

16.87 

19.30 

19.70 

18.62 

0.00 

0.00 

8 

kHz 

1.50 

6.43 

10.32 

8.67 

8.47 

0.23 

0.45 

16 

kHz 

0.42 

9.35 

12.53 

13.85 

11.91 

0.03 

0.00 

Group  standard 

deviations 

0.125 

kHz 

2.23 

1.62 

4.07 

10.33 

4.86 

0.29 

0.42 

0.25 

kHz 

2.34 

13.98 

8.22 

5.97 

9.03 

0.23 

3.16 

0.5 

kHz 

8.43 

35.89 

35.78 

8.98 

26.23 

2.07 

3.99 

1 

kHz 

32.03 

37.11 

35.55 

31.20 

33.92 

34.92 

32.52 

2 

kHz 

10.55 

40.31 

41.70 

29.78 

36.48 

8.21 

7.90 

4 

kHz 

0.44 

26.33 

32.21 

33.86 

30.78 

0.00 

0.00 

8 

kHz 

1.84 

12.48 

21.30 

17.59 

17.11 

0.44 

0.62 

16 

kHz 

0.71 

10.81 

11.77 

14.85 

12.41 

0.08 

0.00 
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Summary  data  for  the  group  exposed  to: 


1350  Hz  center  frequency,  139  dB  peak  SPL 


Animal  # 


K104 

- 

Completed  the  entire  protocol 

KllO 

- 

Completed  the  entire  protocol 

K121 

- 

Completed  the  entire  protocol 

K123 

- 

Completed  the  entire  protocol 

K126 

- 

Completed  the  entire  protocol 

K134 

- 

Completed  the  entire  protocol 
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1350  Hz  center  frequency,  139  dB  peak  SPL 
Preexposure  thresholds  (dB  SPL) 


Animal\kHz  0.1 

0.2 

0.5 

l.G 

1,4 

2.0 

2.8 

4.0 

5.7 

8.0 

K104 

25.0 

12.0 

5.0 

0.0 

1.0 

2.0 

3.0 

4.0 

2.0 

6.0 

KllO 

22.0 

IC.O 

6.0 

2.0 

4.0 

4.0 

1.0 

2.0 

3.0 

8.0 

K121 

24.0 

10.0 

0.0 

3.0 

-2.0 

2.0 

3.0 

2.0 

3.0 

6.0 

K123 

27.0 

10.0 

3.0 

4.0 

1.0 

2.0 

1.0 

0.0 

0.0 

2.0 

K126 

24.0 

8.0 

-4.0 

2.0 

-2.0 

4.0 

2.0 

2.0 

-3.0 

4.0 

K134 

25.0 

13.0 

3.0 

1.0 

1.0 

3.0 

2.0 

5.0 

4.0 

6.0 

Mean 

24.5 

10.5 

2. ,2 

2.0 

0.5 

2.8 

2.0 

2.5 

1.5 

5.3 

S.D. 

1.6 

1.8 

3.7 

1.4 

2.3 

1.0 

0.9 

1.8 

2.6 

2.1 

Postexposure 

thresholds  1 

[dB  SPL) 

Animal\kHz  0.1 

0.2 

0.5 

1.0 

1.4 

2.0 

2.8 

4.0 

5.7 

8.0 

K104 

43.8 

42.8 

45.8 

48.8 

49.8 

52.8 

57.8 

52.8 

52.8 

56.8 

KllO 

60.0 

70.0 

44.0 

42.0 

44.0 

48.0 

49.0 

40.0 

39.0 

46.0 

K121 

34.6 

41.8 

36.6 

43.6 

44.6 

51.6 

50.8 

41.8 

35.8 

35.8 

K123 

53.0 

58.0 

37.0 

38.0 

39.0 

40.0 

35.0 

30.0 

30.0 

26.0 

K126 

49.8 

51.8 

44.4 

47.8 

49.8 

55.8 

46.8 

45.8 

44.8 

51.8 

K134 

41.8 

39.8 

.:9.8 

41.8 

35.8 

47.8 

38.8 

31.8 

28.8 

29.4 

Mean 

47.2 

50.7 

41.3 

43.7 

43.8 

49.3 

46.4 

40.4 

38.5 

41.0 

S.D. 

9.0 

11.7 

4.0 

4.1 

5.7 

5.5 

8.3 

8.6 

9.1 

12.5 

Permanent 

threshold  shift 

(dB) 

Aniinal\kHz  0.1 

0.2 

0.5 

1.0 

1.4 

2.0 

2.8 

4.0 

5.7 

8.0 

Kl04 

18.8 

30.8 

40.8 

48.8 

48.8 

50.8 

54. t 

48.8 

50.8 

50.8 

KllO 

38.0 

60.0 

38.0 

40.0 

40.0 

44.0 

48.0 

38.0 

36.0 

38.0 

K121 

10.6 

31.  C 

36.6 

40.6 

46.6 

49.6 

47.8 

39.8 

32.8 

29.8 

K123 

26.0 

48.0 

34.0 

34.0 

38.0 

38.0 

34.0 

30.0 

30.0 

24.0 

K126 

25.8 

43.8 

48,4 

45,8 

51.8 

51.8 

44.8 

43.8 

47.8 

47.8 

K134 

16.8 

26.8 

36.8 

40.8 

34.8 

44.8 

36.8 

26.8 

24.8 

23.4 

Mean 

22.7 

40.2 

39.1 

41.7 

43.3 

46.5 

44.4 

37.9 

37.0 

35.6 

S.D. 

9.5 

12.7 

5.1 

5.1 

6.7 

5.3 

7.7 

8.3 

10.2 

11.9 
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of  cochlear 

sensory 

cells  missing 

1st  row 

2nd  row 

3rd  row 

Total 

Animal 

Inner 

outer 

outer 

outer 

outer 

number 

hair 

hair 

hair 

hair 

hair 

cells 

cells 

cells 

cells 

cells 

K104 

49 

1718 

1666 

1567 

4951 

KllO 

151 

1578 

1548 

1343 

4469 

K121 

467 

1226 

1165 

1018 

3409 

K123 

13 

1214 

1203 

1087 

3504 

K126 

127 

1977 

1936 

1884 

5797 

K134 

93 

1331 

1324 

1272 

3927 

Group 

mean  150 

4343 

S.D. 

163 

922 

S.E. 

67 

376 

Total  sensory  cell  losses  over 

octave  band 

lengths  of  th^ 

cochlea  centered  at  the 

frequencies 

indicated 

Octave  band 

Inner 

Outer 

center 

hai  r 

hair 

frequency 

cells 

cells 

Group  means 

0,125  kHz 

2.8 

67.3 

0.25  kHz 

6.0 

150.5 

0.5  kHz 

10.5 

536.7 

1  kHz 

34.8 

885.7 

2  kHz 

38.0 

905.8 

4  kHz 

27.3 

899.8 

8  kHz 

26.8 

584.8 

16  kHz 

3.7 

312.2 

Standard  deviations 

0.125  kHz 

3.8 

41.0 

0.25  kHz 

9.5 

102.9 

0.5  kHz 

13.0 

107.5 

1  kHz 

48.1 

37.3 

2  kHz 

43.6 

38.6 

4  kHz 

30.1 

42.0 

8  kHz 

51.7 

356.5 

16  kHz 

4.2 

434.6 
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1350  Hz  center  frequency,  139  dB  peak  SPL 

Total  sensory  cell  losses  over  octave  band  frequencies 

1st  row  2nd  r^'-w  3rd  row  Comb. 

Inner  outer  outer  outer  outer  Inner  Outer 

hair  hair  hair  hair  hair  pillar  pillar 

cells  cells  cells  cells  cells  cells  cells 


Chinchilla  K104 


0.125  kHz 

2 

11 

22 

24 

57 

0 

0 

0.25  kHz 

2 

44 

32 

40 

116 

0 

0 

0.5  kHz 

5 

213 

173 

61 

447 

0 

15 

1  kHz 

6 

292 

292 

291 

875 

0 

166 

2  kHz 

12 

299 

299 

299 

897 

0 

82 

4  kHz 

8 

294 

296 

292 

882 

0 

3 

8  kHz 

11 

296 

298 

297 

891 

0 

0 

16  kHz 

3 

269 

254 

263 

786 

1 

12 

TOTALS 

49 

1718 

1666 

1567 

4951 

1 

278 

Chinchilla  KllO 


0.125  kHz 

4 

2 

5 

18 

25 

0 

0 

0.25  kHz 

1 

80 

87 

105 

272 

0 

9 

0.5  kHz 

1 

242 

228 

87 

557 

0 

4 

1  kHz 

63 

302 

303 

292 

897 

70 

126 

2  kHz 

33 

287 

308 

298 

893 

57 

55 

4  kHz 

35 

307 

302 

277 

886 

0 

3 

8  kHz 

8 

298 

284 

247 

829 

0 

0 

16  kHz 

6 

60 

31 

19 

110 

0 

3 

TOTALS 

151 

1578 

1548 

1343 

4469 

127 

200 

Chinchilla  K121 


0.125  kHz 

0 

6 

7 

42 

55 

0 

2 

0.25  kHz 

0 

13 

4 

22 

39 

0 

0 

0.5  kHz 

11 

217 

168 

38 

423 

0 

5 

1  kHz 

121 

301 

301 

283 

885 

274 

180 

2  kHz 

121 

309 

309 

307 

925 

189 

117 

4  kHz 

80 

304 

304 

264 

872 

2 

2 

8  kHz 

132 

75 

71 

61 

207 

0 

0 

16  kHz 

2 

1 

1 

1 

3 

0 

0 

TOTALS 

467 

1226 

1165 

1018 

3409 

465 

306 

1350  Hz  center  frequency,  139  dB  peak  SPL 

Total  sensory  cell  losses  over  octave  band  frequencies 

1st  row  2nd  row  3rd  row  Comb. 

Inner  outer  outer  outer  outer  Inner  Outer 

hair  hair  hair  hair  hair  pillar  pillar 

cells  cells  cells  cells  cells  cells  cells 


Chinchilla  K123 


0.125 

kHz 

0 

6 

25 

35 

66 

0 

0 

0.25 

kHz 

3 

11 

4 

21 

36 

0 

1 

0.5 

kHz 

2 

225 

200 

189 

614 

3 

6 

1 

kHz 

1 

298 

298 

298 

894 

1 

50 

2 

kHz 

3 

305 

303 

245 

853 

6 

58 

4 

kHz 

0 

303 

298 

256 

857 

0 

1 

8 

kHz 

4 

61 

69 

41 

171 

3 

2 

16 

kHz 

0 

5 

6 

2 

13 

0 

0 

TOTALS 

13 

1214 

1203 

1087 

3504 

13 

118 

Chinchilla  K126 


0.125 

kHz 

1 

5 

18 

32 

55 

0 

0 

0.25 

kHz 

5 

83 

61 

106 

250 

0 

0 

0.5 

kHz 

8 

289 

257 

155 

701 

4 

8 

1 

kHz 

14 

316 

316 

307 

939 

6 

123 

2 

kHz 

46 

323 

323 

323 

969 

81 

209 

4 

kHz 

36 

322 

322 

322 

966 

76 

88 

8 

kHz 

6 

323 

323 

323 

969 

1 

1 

16 

kHz 

11 

316 

316 

316 

948 

0 

0 

TOTALS 

127 

1977 

1936 

1884 

5797 

168 

429 

Chinchilla  K134 


0.125 

kHz 

10 

21 

34 

91 

146 

0 

4 

0.25 

kHz 

25 

29 

28 

133 

190 

0 

0 

0.5 

kHz 

36 

201 

168 

109 

478 

0 

2 

1 

kHz 

4 

305 

291 

228 

824 

1 

67 

2 

kHz 

13 

320 

316 

262 

898 

1 

46 

4 

kHz 

5 

321 

318 

297 

936 

0 

0 

8 

kHz 

0 

130 

164 

148 

442 

1 

2 

16 

kHz 

0 

4 

5 

4 

13 

0 

0 

TOTALS 

93 

1331 

1324 

1272 

3927 

3 
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1350  Hz  center  frequency,  139  dB  peak  SPL 
Total  sensory  cell  losses  over  octave  band  frequencies 


1st  row  2nd  row  3rd  row  Comb. 


Inner 

outer 

outer 

outer 

outer 

Inner 

Outer 

hair 

hair 

hair 

hair 

hair 

pillar 

pillar 

cells 

cells 

cells 

cells 

cells 

cells 

cells 

Group  means 

0.12b 

kHz 

2.8 

8.5 

18.5 

40.3 

67.3 

0.0 

1.0 

0.25 

kHz 

6.0 

43.3 

36.0 

71.2 

150.5 

0.0 

1.7 

0.5 

kHz 

10.5 

231.2 

199.0 

106.5 

536.7 

1.2 

6.7 

1 

kHz 

34.8 

302.3 

300.2 

283.2 

885.7 

58.7 

118.7 

2 

kHz 

38.0 

307.2 

309.7 

289.0 

905.8 

55.7 

94.5 

4 

kHz 

27.3 

308.5 

306.7 

284.7 

899.8 

13.0 

16.2 

8 

kHz 

26.8 

197.2 

201.5 

186.2 

584.8 

0.8 

0.8 

16 

kHz 

3.7 

109.2 

102.2 

100.8 

312.2 

0.2 

2.5 

TOTALS 

150.0 

1507.3 

1473.7 

1361.8 

4342.8 

129.5 

242.0 

Group  standard 

deviations 

0.125 

kHz 

3.8 

6.8 

11.0 

26.2 

41.0 

0.0 

1.7 

0.25 

kHz 

9.5 

31.9 

32.7 

49.2 

102.9 

0.0 

3.6 

0.5 

kHz 

13.0 

31.4 

36.9 

57.1 

107.5 

1.8 

4.5 

1 

kHz 

48.1 

8.0 

9.1 

28.2 

37.3 

109.0 

51.9 

2 

kHz 

43.6 

13.4 

8.7 

29.4 

38.6 

73.5 

61.7 

4 

kHz 

30.1 

11.0 

10.8 

24.1 

42.0 

30.9 

35.2 

8 

kHz 

51.7 

121.4 

115.6 

120.8 

356.5 

1.2 

1.0 

16 

kHz 

4.2 

144.5 

143.4 

147.2 

434.6 

0.4 

4.8 

TOTALS 

163.2 

305.4 

299.1 

321.5 

921.8 

179.0 

120.1 

19t 
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1350  Hz  center  frequency,  139  dB  peak  SPL 


Percent  sensory  cell  losses  over  octave  band  frequencies 


4 


1st  row 

2nd  row 

3rd  row 

Comb . 

Inner 

outer 

outer 

outer 

outer 

Inner 

Outer 

hair 

hair 

hair 

hai  r 

hai  r 

pillar 

pillar 

cells 

cells 

cells 

cells 

cells 

cells 

cells 

Chinchilla  K104 


0.125 

kHz 

1.5 

6.2 

12.5 

13.6 

10.8 

0.0 

0.0 

0.25 

kHz 

0.8 

14.2 

10.3 

12.9 

12.5 

0.0 

0.0 

0.5 

kHz 

2.1 

69.3 

56.3 

19.8 

48.5 

0.0 

4.8 

1 

kHz 

2.6 

100.0 

100.0 

99.6 

99.9 

0.0 

56.8 

2 

kHz 

5.3 

100.0 

100.0 

100.0 

100.0 

0.0 

27.4 

4 

kHz 

3.4 

98.3 

98.9 

97.6 

98.3 

0.0 

1.0 

8 

kHz 

4.5 

98.9 

99.6 

99.3 

99.3 

0.0 

0.0 

16 

kHz 

1.2 

94.0 

88.8 

91.9 

91.6 

0.2 

4.1 

Chinchilla  KllO 


0.125 

kHz 

2.9 

1.1 

2.7 

9.9 

4.6 

0.0 

0.0 

0.25 

kHz 

0.4 

25.1 

27.3 

33.0 

28.5 

0.0 

2.8 

0.5 

kHz 

0.4 

76.5 

72.1 

27.5 

58.7 

0.0 

1.2 

1 

kHz 

26.9 

99.6 

100.0 

96.3 

98.6 

14.3 

41.5 

2 

kHz 

14.4 

93.1 

100.0 

96.7 

96.6 

11.4 

17.8 

4 

kHz 

14.2 

99,3 

97.7 

89.6 

95.5 

0.0 

0.9 

8 

kHz 

3.2 

96.4 

91.9 

79.9 

89.4 

0.0 

0.0 

16 

kHz 

2,6 

21.1 

10.9 

6.6 

12.9 

0.0 

1.0 

Chinchilla  K121 


0.125 

kHz 

0.0 

3.3 

3.8 

23.2 

10.1 

0.0 

1.1 

0.25 

kHz 

0.0 

4,1 

1.2 

6-9 

4.1 

0.0 

0.0 

0.5 

kHz 

4.6 

68.4 

52.9 

11.9 

44.4 

0.0 

1.5 

1 

kHz 

51.7 

100.0 

100.0 

94.0 

98.0 

56.2 

59.8 

2 

kHz 

52.8 

100. 0 

100.0 

99.3 

99.8 

37.9 

37.8 

4 

kHz 

32,7 

98.7 

98.7 

85.7 

94.4 

0.4 

0.6 

8 

kHz 

53.0 

24.2 

22.9 

19.7 

22.3 

0.0 

0.0 

16 

kHz 

0.8 

0.3 

0.3 

0.3 

0.3 

0.0 

0.0 
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1350  Hz  center  frequency,  139  dB  peak  SPL 
Percent  sensory  cell  losses  over  octave  band  frequencies 


1st  row 

2nd  row 

3rd  row 

Comb. 

Inner 

outer 

outer 

outer 

outer 

Inner 

Outer 

hair 

hair 

hair 

hair 

hair 

pillar 

pillar 

cells 

cells 

cells 

cells 

cells 

cells 

cells 

Chinchilla  K123 

0.125 

kHz 

0.0 

3.3 

13.9 

19.5 

12.2 

0.0 

0.0 

0.25 

kHz 

1.2 

3.5 

1.2 

6.7 

3.8 

0.0 

0.3 

0.5 

kHz 

0.8 

71.8 

63.8 

60.3 

65.3 

0.6 

1.9 

1 

kHz 

0.4 

100.0 

100.0 

100.0 

100.0 

0.2 

16.7 

2 

kHz 

1.3 

100.0 

99.3 

80.3 

93.2 

1.2 

19.0 

4 

kHz 

0.0 

99.6 

98.0 

84.2 

93.9 

0.0 

0.3 

8 

kHz 

1.6 

20.0 

22.6 

13.4 

18.7 

0.6 

0.6 

16 

kHz 

0.0 

1.7 

2.1 

0.7 

1.5 

0.0 

0.0 

Chinchilla  K126 

0.125 

kHz 

0.6 

2.6 

9.4 

16.8 

9.6 

0.0 

0.0 

0.25 

kHz 

1.9 

25.0 

18.3 

31.9 

25.1 

0.0 

0.0 

0.5 

kHz 

3.2 

87.0 

77.4 

46.6 

70.3 

0.7 

2.4 

1 

kHz 

5.7 

99.6 

99.6 

96.8 

98.7 

1.1 

38.8 

2 

kHz 

19.0 

100.0 

100.0 

100.0 

100.0 

15.5 

64.7 

4 

kHz 

14.2 

100.0 

100.0 

100.0 

100.0 

14.5 

27.3 

8 

kHz 

2.3 

100.0 

100.0 

100.0 

100.0 

0.1 

0.3 

16 

kHz 

4.3 

100.0 

100.0 

100.0 

100.0 

0.0 

0.0 

Chinchilla  K134 

0.125 

kHz 

6.9 

11.1 

17.9 

48.1 

25.7 

0.0 

2.1 

0.25 

kHz 

10.0 

8.7 

8.4 

40.3 

19.1 

0.0 

0.0 

0.5 

kHz 

14.5 

61.2 

51.2 

33.2 

48.5 

0.0 

0.6 

1 

kHz 

1.6 

97.1 

92.6 

72.6 

87.4 

0.1 

21.3 

2 

kHz 

5.4 

99.6 

98.4 

81.6 

93.2 

0.1 

14.3 

4 

kHz 

1.9 

100.0 

99.0 

92.5 

97.2 

0.0 

0.0 

8 

kHz 

0.0 

40.4 

51.0 

46.1 

45.8 

0.1 

0.6 

16 

kHz 

0.0 

1.3 

1.6 

1.3 

1.4 

0.0 

0.0 
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1350  Hz  center  frequency,  139  dB  peak  SPL 
Percent  sensory  cell  losses  over  octave  band  frequencies 


1st  row 

2nd  row 

3rd  row 

Comb. 

Inner 

outer 

outer 

outer 

outer 

Inner 

Outer 

hair 

hair 

hair 

hair 

hair 

pillar 

pillar 

cells 

cells 

cells 

cells 

cells 

cells 

cells 

Group  means 

0.125 

kHz 

1.98 

4.60 

10.03 

21.85 

12.16 

0.00 

0.53 

0.25 

kHz 

2.38 

13.43 

11.12 

21.95 

15.50 

0.00 

0.52 

0.5 

kHz 

4.27 

72.37 

62.28 

33.22 

55.96 

0.22 

2.07 

1 

kHz 

14.82 

99.38 

98.70 

93.22 

97.10 

11.98 

39.15 

2 

kHz 

16.37 

98.78 

99.62 

92.98 

97.13 

11.02 

30.17 

4 

kHz 

11.07 

99.32 

98.72 

91.60 

96.54 

2.48 

5.02 

8 

kHz 

10.77 

63.32 

64.67 

59.73 

62.57 

0.13 

0.25 

16 

kHz 

1.48 

36.40 

33.95 

33.47 

34.61 

0.03 

0.85 

Group  standard 

deviations 

0.125 

kHz 

2.65 

3.59 

5.93 

13.66 

7.12 

0.00 

0.88 

0.25 

kHz 

3.79 

9.78 

10.18 

14.82 

10.48 

0.00 

1.13 

0.5 

kHz 

5.25 

8.73 

10.71 

17.77 

10.45 

0.34 

1.47 

1 

kHz 

20.60 

1.14 

2.99 

10.34 

4.80 

22.37 

17.70 

2 

kHz 

19.02 

2.79 

0.66 

9.41 

3.30 

14.70 

18.91 

4 

kHz 

12.27 

0.70 

0.81 

6.34 

2.36 

5.89 

10.92 

8 

kHz 

20.75 

39.08 

37.18 

38.80 

38.21 

0.23 

0.29 

16 

kHz 

1.68 

47.62 

47.11 

48.52 

47.68 

0.08 

1.64 
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Frequency  (kHz) 
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Percent  total  distance  from  apex 
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Summary  data  for  the  group  exposed  to: 


2450  Hz  center  frequency,  129  dB  peak  SPL 


Animal  # 

M074 

- 

Con5>leted  the  entire  protocol 

M120 

- 

Completed  the  entire  protocol 

N31 

- 

Completed  the  entire  protocol 

N53 

- 

Con^leted  the  entire  protocol 

P12 

- 

Completed  the  entire  protocol 

P29 

- 

Completed  the  entire  protocol 
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2450  Hz  center  frequency,  129  dB  peak  SPL 
Preexposure  thresholds  (dB  SPL) 


Aniinal\kHz  0.1 

0.2 

0.5 

1.0 

1.4 

2.0 

2.8 

4.0 

5.7 

8.0 

M074 

25.0 

14.0 

0.0 

0.0 

-1.0 

-1.0 

1.0 

-1.0 

8.0 

5.0 

M120 

25.0 

4.0 

2.0 

6.0 

1.0 

3.0 

1.0 

1.0 

4.0 

3.0 

N31 

26.0 

5.0 

7.0 

1.0 

0.0 

2.0 

2.0 

0.0 

3.0 

2.0 

N53 

19.0 

8.0 

2.0 

4.0 

-3.0 

-1.0 

1.0 

3.0 

-2.0 

9.0 

P12 

21.0 

10.0 

2.0 

2.0 

1.0 

1.0 

3.0 

1.0 

2.0 

7.0 

P29 

26.0 

9.0 

0.0 

3.0 

4.0 

2.0 

2.0 

2.0 

3.0 

6.0 

Mean 

23.7 

8.3 

2.2 

2.7 

0.3 

1.0 

1.7 

1.0 

3.0 

5.3 

S.D. 

2.9 

3.6 

2.6 

2.2 

2.3 

1.7 

0.8 

1.4 

3.2 

2.6 

Postexposure 

thresholds  i 

(dB  SPL) 

Animal\kHz  0.1 

0.2 

0.5 

1.0 

1.4 

2.0 

2.8 

4.0 

5.7 

8.0 

M074 

20.8 

5.8 

-0.2 

-2.2 

0.8 

0.8 

0.8 

2.8 

9.8 

2.8 

M120 

25.0 

4.0 

4.0 

2.0 

3.0 

5.0 

1.0 

1.0 

2.0 

3.0 

N31 

25.0 

4.0 

6.0 

4.0 

3.0 

1.0 

3.0 

1.0 

0.0 

1.0 

N53 

19.0 

10.0 

0.0 

4.0 

5.0 

1.0 

5.0 

1.0 

4.0 

9.0 

P12 

33.4 

18.4 

16,4 

7.4 

9.2 

11.4 

21.4 

6.4 

19.4 

13.4 

P29 

25.2 

14.2 

8.2 

10.2 

11.6 

11.2 

9.2 

5.2 

8.2 

7.2 

Mean 

24.7 

9.4 

5.7 

4.2 

5.4 

5.1 

6.7 

2.9 

7.2 

6.1 

S.D. 

5.0 

5.9 

6,2 

4.3 

4.1 

5.1 

7.8 

2.4 

7.0 

4.7 

Permanent 

threshold 

shift 

(dB) 

Animal\kHz 

0.1 

0.2 

0.5 

1.0 

1,4 

2.0 

2.8 

4.0 

5.7 

8.0 

M074 

-4.2 

-8.2 

-0.2 

-2.2 

1.8 

1.8 

-0.2 

3.8 

1.8 

-2.2 

M120 

0.0 

0.0 

2.0 

-4.0 

2.0 

2.0 

0.0 

0.0 

-2.0 

0.0 

N31 

-1.0 

-1.0 

-1.0 

3.0 

3.0 

-1.0 

1.0 

1.0 

-3.0 

-1.0 

N53 

0,0 

2.0 

-2.0 

0.0 

8.0 

2.0 

4.0 

-2.0 

6.0 

0.0 

P12 

12.4 

8.4 

14.4 

5.4 

8.2 

10.4 

18.4 

5.4 

17.4 

6.4 

P29 

-0.8 

5.2 

8.2 

7.2 

7.6 

9.2 

7.2 

3.2 

5.2 

1.2 

Mean 

1.1 

1.1 

3.6 

1.6 

5.1 

4.1 

5.1 

1.9 

4.2 

0.7 

S.D. 

5.8 

5.7 

6.4 

4.4 

3.1 

4.6 

7.1 

2.7 

7.4 

3.0 
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Temporary  Threshold  Shift  (dB) ;  2450  Hz  center  frequency,  129  dB  peak  SPL 
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Temporary  Threshold  Shift  (dB) ;  2450  Hz  center  frequency,  129  dB  peak  SPL 
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2450  Hz  center  frequency,  129  dB  peak  SPL 


Total  number  of  cochlear  sensory  cells  missing 


1st  row 

2nd  row 

3rd  row 

Total 

Animal 

Inner 

outer 

outer 

outer 

outer 

number 

hair 

hair 

hair 

hair 

hair 

cells 

cells 

cells 

cells 

cells 

M074 

11 

44 

58 

52 

154 

M120 

26 

41 

57 

183 

281 

N31 

7 

52 

73 

93 

218 

N53 

28 

47 

45 

66 

158 

P12 

15 

44 

33 

43 

120 

P29 

12 

52 

33 

39 

124 

Group  mean 

17 

176 

S.D. 

9 

62 

S.E. 

3 

25 

Total  sensory  cell  losses  over  octave  band  lengths  of  the 
cochlea  centered  at  the  frequencies  indicated 


Group  means 


Standard  dev 


Octave  band 

Inner 

Outer 

center 

hair 

hair 

frequency 

cells 

cells 

0.125  kHz 

1.5 

45.2 

0.25  kHz 

2.0 

34.2 

0.5  kHz 

1.5 

18.5 

1  kHz 

1.5 

18.0 

2  kHz 

2.0 

13.5 

4  kHz 

1.2 

16.0 

8  kHz 

4.0 

13.3 

16  kHz 

2.8 

17.2 

iations 


0.125  kHz 

1.4 

30.7 

0.25  kHz 

1.1 

36.0 

0.5  kHz 

1.4 

10.4 

1  kHz 

1.8 

7.9 

2  kHz 

1.4 

5.2 

4  kHz 

1.2 

9.8 

8  kHz 

7.5 

9.8 

16  kHz 

2.9 

11.1 
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2450  Hz  center  frequency,  129  dB  peak  SPL 


Total  sensory  cell  losses  over  octave  band  frequencies 


1st  row 

2nd  row 

3rd  row 

Comb . 

Inner 

outer 

outer 

outer 

outer 

Inner 

Outer 

hair 

hai  r 

hair 

hair 

hai  r 

pillar 

pillar 

cells 

cells 

cells 

cells 

cells 

cells 

cells 

Chinchilla  M074 


0.125  kHz 

4 

5 

1 

9 

15 

0 

2 

0.25  kHz 

4 

6 

8 

4 

18 

0 

0 

0.5  kHz 

1 

3 

4 

2 

9 

0 

0 

1  kHz 

0 

2 

5 

0 

7 

0 

0 

2  kHz 

0 

1 

3 

5 

9 

0 

0 

4  kHz 

1 

10 

12 

11 

33 

3 

2 

8  kHz 

1 

7 

12 

11 

30 

0 

0 

16  kHz 

0 

10 

13 

10 

33 

0 

1 

TOTALS 

11 

44 

58 

52 

154 

3 

5 

Chinchilla 

M120 

0.125 

kHz 

0 

14 

27 

47 

88 

0 

0 

0.25 

kHz 

2 

2 

15 

89 

106 

0 

0 

0.5 

kHz 

1 

2 

0 

26 

28 

1 

0 

1 

kHz 

0 

6 

9 

10 

25 

0 

0 

2 

kHz 

2 

5 

1 

5 

11 

0 

0 

4 

kHz 

2 

6 

3 

2 

11 

0 

1 

8 

kHz 

19 

5 

2 

1 

8 

2 

0 

16 

kHz 

0 

1 

0 

3 

4 

0 

0 

TOTALS 

26 

41 

57 

183 

281 

3 

1 

Chinchilla 

N31D 

0.125  kHz 

1 

8 

10 

37 

55 

1 

1 

0.25  kHz 

2 

9 

7 

18 

34 

2 

2 

0.5  kHz 

0 

17 

8 

9 

34 

7 

8 

1  kHz 

0 

7 

15 

5 

27 

0 

1 

2  kHz 

3 

1 

16 

4 

21 

0 

0 

4  kHz 

0 

1 

9 

6 

16 

0 

0 

8  kHz 

0 

2 

7 

10 

19 

0 

1 

16  kHz 

1 

7 

1 

4 

12 

0 

0 

TOTALS 

7 

52 

73 

93 

218 

10 

13 

215 


2450  Hz  center  frequency,  129  dB  peak  SPL 
Total  sensory  cell  losses  over  octave  band  frequencies 


1st  row 

2nd  row 

3rd  row 

Comb. 

Inner 

outer 

outer 

outer 

outer 

Inner 

Outer 

hair 

hair 

hair 

hai  r 

hair 

pillar 

pillar 

cells 

cells 

cells 

cells 

cells 

cells 

cells 

Chinchilla  N53D 


0.125  kHz  2  17  17  34  68 

0.25  kHz  2  2  8  9  19 

0.5  kHz  4  5  7  5  17 

1  kHz  4  3  2  7  12 

2  kHz  4  12  3  4  19 

4  kHz  3  1  5  2  8 

8  kHz  4  5  1  0  6 

16  kHz  5  2  2  5  9 

TOTALS  28  47  45  66  158 


Chinchilla  P12D 


0.125  kHz  1  5  9  21  35  1  1 

0.25  kHz  1  4  3  7  14  1  1 

0.5  kHz  2  3  2  3  8  0  0 

1  kHz  2  11  5  6  22  2  0 

2  kHz  2  8  4  0  12  0  0 

4kHzO  2  4  1  7  0  0 

8kHzO  3  1  0  4  0  0 

16  kHz  7  8  5  5  18  0  0 

TOTALS  15  44  33  43  120  4  2 


Chinchilla  P29D 


0.125 

kHz 

1 

1 

0 

9 

10 

0 

0 

0.25 

kHz 

1 

4 

3 

7 

14 

0 

0 

0.5 

kHz 

1 

4 

6 

5 

15 

0 

0 

1 

kHz 

3 

7 

3 

5 

15 

0 

0 

2 

kHz 

1 

6 

2 

I 

9 

0 

0 

4 

kHz 

1 

11 

8 

2 

21 

0 

0 

% 

8 

kHz 

0 

10 

1 

2 

13 

1 

0 

16 

kHz 

4 

9 

10 

8 

27 

1 

1 

TOTALS 

12 

52 

33 

39 

124 

2 

1 

1 

0 

0 

0 

3 

0 

0 

0 
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2450  Hz  center  frequency,  129  dB  peak  SPL 


Total  sensory  cell  losses  over  octave  band  frequencies 


1st  row 

2nd  row 

3rd  row 

Comb. 

Inner 

outer 

outer 

outer 

outer 

Inner 

Outer 

hair 

hair 

hai  r 

hair 

hai  r 

pillar 

pillar 

cells 

cells 

cells 

cells 

cells 

cells 

cells 

Group  means 

0.125  kHz  1.5 

8.3 

10.7 

26.2 

45.2 

0.5 

0.7 

0.25 

kHz 

2.0 

4.5 

7.3 

22.3 

34.2 

0.5 

0.5 

0.5 

kHz 

1.5 

5.7 

4.5 

8.3 

18.5 

1.3 

1.3 

1 

kHz 

1.5 

6.0 

6.5 

5.5 

18.0 

0.3 

0.2 

2 

kHz 

2.0 

5.5 

4.8 

3.2 

13.5 

0.5 

0.3 

4 

kHz 

1.2 

5.2 

6.8 

4.0 

16.0 

0.5 

0.5 

8 

kHz 

4.0 

5.3 

4.0 

4.0 

13.3 

0.5 

0.2 

16 

kHz 

2.8 

6.2 

5.2 

5.8 

17.2 

0.2 

0.3 

TOTALS 

16.5 

46.7 

49.8 

79.3 

175.8 

4.3 

4.0 

Group  standard 

deviations 

0.125 

kHz 

1.4 

6.1 

10.2 

15.7 

30.7 

0.5 

0.8 

0.25 

kHz 

1.1 

2.7 

4.4 

33.0 

36.0 

0.8 

0.8 

0.5 

kHz 

1.4 

5.6 

3.1 

9.0 

10.4 

2.8 

3.3 

1 

kHz 

1.8 

3.2 

4.8 

3.3 

7.9 

0.8 

0.4 

A 

/.» 

kHz 

1.4 

4.2 

5.6 

2.1 

5.2 

1.2 

0.8 

4 

kHz 

1.2 

4.5 

3.4 

3.8 

9.8 

1.2 

0.8 

8 

kHz 

7.5 

2.9 

4.6 

5.1 

9.8 

0.8 

0.4 

16 

kHz 

2.9 

3.8 

5.3 

2.6 

11.1 

0.4 

0.5 

TOTALS 

8.5 

4.5 

15.8 

54.4 

62.3 

2.9 

4.6 

2450  Hz  center  frequency,  129  dB  peak  SPL 

Percent  sensory  cell  losses  over  octave  band  frequencies 

1st  row  2nd  row  3rd  row  Comb. 

Inner  outer  outer  outer  outer  Inner  Outer 

hair  hair  hair  hair  hair  pillar  pillar 

cells  cells  cells  cells  cells  cells  cells 


Chinchilla  M074 


0.125 

kHz 

2.7 

2.6 

0.5 

4.7 

2.6 

0.0 

1.0 

0.25 

kHz 

1.6 

1.8 

2.4 

1.2 

1.8 

0.0 

0.0 

0.5 

kHz 

0.4 

0.9 

1.2 

0.6 

0.9 

0.0 

0.0 

1 

kHz 

0.0 

0.6 

1.5 

0.0 

0.7 

0.0 

0.0 

2 

kHz 

0.0 

0.3 

0.9 

1.5 

0.9 

0.0 

0.0 

4 

kHz 

0.3 

3.1 

3.7 

3.4 

3.4 

0.5 

0.6 

8 

kHz 

0.3 

2.1 

3.7 

3.4 

3.1 

0.0 

0.0 

16 

kHz 

0.0 

3.3 

4.3 

3.3 

3.6 

0.0 

0.3 

Chinchilla  M120 


0.125 

kHz 

0.0 

7.6 

14.7 

25.6 

16.0 

0.0 

0.0 

0.25 

kHz 

0.8 

0.6 

4.6 

27.8 

11.0 

0.0 

0.0 

0.5 

kHz 

0.4 

0.6 

0.0 

8.1 

2.9 

0.1 

0.0 

1 

kHz 

0.0 

1.9 

2.9 

3.2 

2.7 

0.0 

0.0 

2 

kHz 

0.8 

1.6 

0.3 

1.6 

1.2 

0.0 

0.0 

4 

kHz 

0.8 

1.9 

0.9 

0.6 

1.1 

0.0 

0.3 

8 

kHz 

7.5 

1.6 

0.6 

0.3 

0.8 

0.3 

0.0 

16 

kHz 

0.0 

0.3 

0.0 

1.0 

0.4 

0.0 

0.0 

Chinchilla  N31D 


0.125 

kHz 

0.7 

4,5 

5.6 

21.0 

10.4 

0.3 

0.5 

0.25 

kHz 

0.8 

2.9 

2.2 

5.8 

3.6 

0.4 

0.6 

0.5 

kHz 

0.0 

5.5 

2.5 

2.9 

3.6 

1.4 

2.5 

1 

kHz 

0.0 

2.3 

5.1 

1.7 

3.0 

0.0 

0.3 

2 

kHz 

1.3 

0.3 

5.3 

1.3 

2.3 

0.0 

0.0 

4 

kHz 

0.0 

0.3 

3.0 

2.0 

1.8 

0.0 

0.0 

8 

kHz 

0.0 

0.6 

2.3 

3.3 

2.1 

0.0 

0.3 

16 

kHz 

0.4 

2.5 

0.3 

1.4 

1.4 

0.0 

0.0 
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2.450  Hz  center  frequency,  129  dB  peak  SPL 

Percent  sensory  cell  losses  over  octave  band  frequencies 

1st  row  2nd  row  3rd  row  Comb. 

Inner  outer  outer  outer  outer  Inner  Outer 

hair  hair  hair  hair  hair  pillar  pillar 

cells  cells  cells  cells  cells  cells  cells 


Chinchilla  N53D 


0.125 

kHz 

1.3 

8.8 

8.8 

17.6 

11.7 

0.3 

0.0 

0.25 

kHz 

0.7 

0.5 

2.3 

2.6 

1.8 

0.0 

0.0 

0.5 

kHz 

1.5 

1.4 

2.0 

1.4 

1.6 

0.0 

0.0 

1 

kHz 

1.6 

0.9 

0.6 

2.1 

1.2 

0.0 

0.0 

2 

kHz 

1.6 

3.6 

0.9 

1.2 

1.9 

0.5 

0.6 

4 

kHz 

1.1 

0.3 

1.5 

0.6 

0.8 

0.0 

0.0 

8 

kHz 

1.5 

1.5 

0.3 

0.0 

0.6 

0.0 

0.0 

16 

kHz 

2.0 

0.6 

0.6 

1.6 

0.9 

0.0 

0.0 

Chinchilla  P12D 


0.125 

kHz 

0.6 

2.5 

4.5 

10.5 

5.8 

0.3 

0.5 

0.25 

kHz 

0.3 

1.1 

0.8 

1.9 

1.3 

0.1 

0.2 

0.5 

kHz 

0.7 

0.8 

0.5 

0.8 

0.7 

0.0 

0.0 

1 

kHz 

0.7 

3.2 

1.4 

1.7 

2.1 

0.3 

0.0 

2 

kHz 

0.7 

2.3 

1.1 

0.0 

1.1 

0.0 

0.0 

4 

kHz 

0.0 

0.5 

1.1 

0.2 

0.6 

0.0 

0.0 

8 

kHz 

0.0 

0.8 

0.2 

0.0 

0.3 

0.0 

0.0 

16 

kHz 

2.7 

2.5 

1.5 

1.5 

1.8 

0.0 

0.0 

Chinchilla  P29D 


-  0.125  kHz 

0.6 

0.5 

0.0 

4.7 

1.7 

0.0 

0.0 

0.25  kHz 

0.4 

1.2 

0.9 

2.1 

1.4 

0.0 

0.0 

0.5  kHz 

0.4 

1.2 

1.8 

1,5 

1.5 

0.0 

0.0 

\  1  kHz 

1.2 

2.2 

0.9 

1.5 

1.5 

0.0 

0.0 

2  kHz 

0.4 

1.8 

0.6 

0.3 

0.9 

0.0 

0.0 

4  kHz 

0.3 

3.4 

2.5 

0 . 6 

2.2 

0.0 

0.0 

8  kHz 

0.0 

3.1 

0.3 

0.6 

1.3 

0.1 

0.0 

16  kHz 

1.6 

3.0 

3.3 

2.6 

3.0 

0.2 

0.3 
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2450  Hz  center  frequency,  129  dB  peak  SPL 


Percent  sensory  cell  losses  over  octave  band  frequencies 


1st  row 

2nd  row 

3rd  row 

Comb. 

Inner 

outer 

outer 

outer 

outer 

Inner 

Outer 

hair 

hair 

hair 

hair 

hair 

pillar 

pillar 

cells 

cells 

cells 

cells 

cells 

cells 

cells 

Group  means 

0.125 

kHz 

0.98 

4.42 

5.68 

14.02 

8.04 

0.15 

0.33 

0.25 

kHz 

0.77 

1.35 

2.20 

6.90 

3.48 

0.08 

0.13 

0.5 

kHz 

0.57 

1.73 

1.33 

2.55 

1.87 

0.25 

0.42 

1 

kHz 

0.58 

1.85 

2.07 

1.70 

1.87 

0.05 

0.05 

2 

kHz 

0.80 

1.65 

1.52 

0.98 

1.38 

0.08 

0.10 

4 

kHz 

0.42 

1.58 

2.12 

1.23 

1.64 

0.08 

0.15 

8 

kHz 

1.55 

1.62 

1.23 

1.27 

1.37 

0.07 

0.05 

16 

kHz 

1.12 

2.03 

1.67 

1.90 

1.87 

0.03 

0.10 

Group  standard 

deviations 

0.125 

kHz 

0.94 

3.21 

5.51 

8.74 

5.59 

0.16 

0.41 

0.25 

kHz 

0.46 

0.89 

1.38 

10.36 

3.78 

0.16 

0.24 

0.5 

kHz 

0.51 

1.87 

0.95 

2.84 

1.16 

0.56 

1.02 

1 

kHz 

0.70 

0.96 

1.68 

1.03 

0.89 

0.12 

0.12 

2 

kHz 

0.58 

1.26 

1.87 

0.67 

0.58 

0.20 

0.24 

4 

kHz 

0.44 

1.43 

1.13 

1.23 

1.04 

0.20 

0.25 

8 

kHz 

2.97 

0.91 

1.44 

1.63 

1.03 

0.12 

0.12 

16 

kHz 

1.14 

1.27 

1.76 

0.87 

1.22 

0.08 

0.15 
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Frequency  (kHz) 


221 


Frequency  (kHz) 


(ap)  SXd 


Percent  total  distance  from  apex 


(ap)  SJA 
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Percent  totaJ  distance  frum  apex 


(9P)  SJA 
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ru  ^  XI 

■  ■  5  XX 
O  ^  JULU 
;<  21-C/3 
ZDh- 
^  t-iQX 

I  !* 


SSOl  [po  JU90J9J 


Percent  total  distance  from  apex 


Summary  data  for  the  group  exposed  to: 


2450  Hz  center  frequency,  134  dB  peak  SPL 


Animal  # 


M090 

- 

Completed  the  entire  protocol 

M093 

- 

Completed  the  entire  protocol 

M094 

- 

Completed  the  entire  protocol 

N15 

- 

Completed  the  entire  protocol 

N26 

- 

Completed  the  entire  protocol 

N71 

- 

Completed  the  entire  protocol 
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2450  Hz  center  frequency,  134  dB  peak  SPL 
Preexposure  thresholds  (dB  SPL) 


Aniinal\kHz  0.1 

0.2 

0.5 

1.0 

1.4 

2.0 

2.8 

4.0 

5.7 

8.0i 

M090 

23  0 

2.0 

4.0 

6.0 

3.0 

3.0 

0.0 

3.0 

4.0 

1.0 

M093 

24.0 

13.0 

-3.0 

-3..0 

-4.0 

0.0 

0.0 

8.0 

7.0 

2.0 

M094 

25.0 

4.0 

4.0 

2.0 

5.0 

3.0 

3.0 

5.0 

6.0 

1.0 

N15 

24.0 

3.0 

5.0 

3.0 

4.0 

0.0 

2.0 

4.0 

1.0 

2.0 

N26 

24.0 

7.0 

5.0 

3.0 

2.0 

0.0 

-2.0 

2.0 

7.0 

6.0 

N71 

24.0 

9.0 

-1.0 

-3.0 

0.0 

-2.0 

-2.0 

2.0 

3.0 

-2.0 

Mean 

24.0 

6.3 

2.3 

1.3 

1.7 

0.7 

0.2 

4.0 

4.7 

1.7 

S.D. 

0.6 

4.2 

3.4 

3.6 

3.3 

2.0 

2.0 

2.3 

2.4 

2.6 

Postexposure 

thresholds  (dB  SPL) 

AnimalXkHz  0.1 

0.2 

0.5 

1.0 

1.4 

2.0 

2.8 

4.0 

5.7 

8.0 

M090 

25.0 

6.0 

8.0 

2.0 

9.0 

1.0 

3.0 

5.0 

6.0 

1.0 

M093 

37.0 

36.0 

34.0 

44.0 

39.0 

35.0 

31.0 

23.0 

22.0 

17.0 

M094 

26.0 

15.0 

15.0 

7.0 

10.0 

6.0 

14.0 

12.0 

11.0 

14.0 

N15 

32.2 

11.2 

15.2 

19.2 

22.2 

16.2 

16.2 

14.2 

19.2 

12.2 

N26 

25.0 

20.0 

18.0 

14.0 

21.0 

13.0 

11.0 

11.0 

28.0 

19.4 

N71 

24.0 

5.0 

3,0 

5.0 

2.0 

2.0 

9.4 

0.0 

5.0 

2.0 

Mean 

28.2 

15.5 

15.5 

15.2 

17.2 

12.2 

14.1 

10.9 

15.2 

10.9 

S.D. 

5.2 

11.5 

10.6 

15.4 

13.1 

12.7 

9.4 

7.9 

9.3 

7.7 

Permanent 

threshold  shift 

(dB) 

Aninial\kHz 

0.1 

0.2 

0.5 

1.0 

1.4 

2.0 

2.8 

4.0 

5.7 

8.0 

M090 

2.0 

4.0 

4.0 

-4.0 

6.0 

-2.0 

3.0 

2.0 

2.0 

0.0 

M093 

13.0 

23.0 

37.0 

47.0 

43.0 

35.0 

31.0 

15.0 

15.0 

15.0 

M094 

1.0 

11.0 

11.0 

5.0 

5.0 

3.0 

11.0 

7.0 

5.0 

13.0 

Nl5 

8.2 

8.2 

10.2 

16.2 

18.2 

16.2 

14.2 

10.2 

18.2 

10.2 

N26 

1.0 

13.0 

13.0 

11.0 

19.0 

13.0 

13.0 

9.0 

21.0 

13.4 

N71 

0.0 

-4.0 

4.0 

8.0 

2.0 

4.0 

11.4 

-2.0 

2.0 

4.0 

Mean 

4.2 

9.2 

13.2 

13.9 

15.5 

11.5 

13.9 

6.9 

10.5 

9.3 

S.D. 

5.2 

9.1 

12.2 

17.6 

15.2 

13.3 

9.2 

6.1 

8.5 

6.0 
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Temporary  Threshold  Shift  (dB) :  2460  Hz  center  frequency,  134  dB  peak  SPL 
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2450  Hz  center  frequency,  134  dB  peak  SPL 


Total  number  of  cochlear  sensory  cells  missing 


1st  row 

2nd  row 

3rd  row 

Total 

Animal 

Inner 

outer 

outer 

outer 

outer 

number 

hair 

hair 

hai  r 

hair 

hair 

cells 

cells 

cells 

cells 

cells 

M090 

37 

126 

158 

178 

462 

M093 

116 

408 

417 

296 

1121 

M094 

45 

164 

171 

141 

476 

N15 

201 

390 

536 

457 

1383 

N26 

95 

234 

230 

349 

813 

N71 

6 

11 

21 

18 

50 

Group  mean 

83 

718 

S.D. 

70 

487 

S.E. 

29 

199 

Total  sensory  cell  losses  over  octave  band  lengths  of  the 
cochlea  centered  at  the  frequencies  indicated 


Group  means 


Octave  band 

Inner 

Outer 

center 

hair 

hair 

frequency 

cells 

cells 

0.125  kHz 

2.2 

49.3 

0.25  kHz 

0.7 

39.0 

0.5  kHz 

1.3 

41.8 

1  kHz 

37.8 

211.8 

2  kHz 

31.7 

231.5 

4  kHz 

1.3 

37.5 

8  kHz 

7.3 

68.5 

16  kHz 

1.0 

38.0 

Standard  deviations 


0.125 

kHz 

3.0 

28.6 

0.25 

kHz 

0.8 

24.2 

0.5 

kHz 

0.8 

24.9 

1 

kHz 

44.0 

205.3 

2 

kHz 

47.0 

258.4 

4 

kHz 

1.0 

37 . 3 

8 

kHz 

10.1 

64.6 

16 

kHz 

1.1 

25.5 
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2450  Hz  center  frequency,  134  dB  peak  SPL 


Total  sensory  cell  losses  over  octave  band  frequencies 


1st  row 

2nd  row 

3rd  row 

Comb. 

Inner 

outer 

outer 

outer 

outer 

Inner 

Outer 

hair 

hair 

hair 

hair 

hair 

pillar 

pilla 

cells 

cells 

cells 

cells 

cells 

cells 

cells 

Chinchilla 

M090 

0.125  kHz 

0 

4 

14 

42 

60 

0 

0 

0.25  kHz 

0 

9 

11 

23 

43 

0 

1 

0.5  kHz 

0 

14 

26 

16 

56 

0 

0 

1  kHz 

19 

50 

51 

50 

151 

46 

29 

2  kHz 

0 

5 

14 

8 

27 

0 

0 

4  kHz 

1 

7 

4 

3 

14 

0 

0 

8  kHz 

14 

33 

35 

33 

101 

2 

2 

16  kHz 

3 

4 

3 

3 

10 

0 

1 

TOTALS 

37 

126 

158 

178 

462 

48 

33 

Chinchilla  M093 

0.125 

kHz 

1 

7 

4 

12 

23 

0 

3 

0.25 

kHz 

0 

15 

8 

11 

34 

0 

1 

0.5 

kHz 

1 

14 

12 

19 

45 

0 

0 

1 

kHz 

105 

193 

188 

159 

540 

208 

126 

2 

kHz 

4 

120 

133 

45 

298 

6 

5 

4 

kHz 

3 

32 

29 

17 

78 

4 

4 

8 

kHz 

1 

16 

9 

6 

31 

0 

0 

16 

kHz 

1 

11 

34 

27 

72 

0 

2 

TOTALS 

116 

408 

417 

296 

1121 

218 

141 

Chinchilla 

M094 

0.125 

kHz 

8 

9 

15 

32 

56 

4 

10 

0.25 

kHz 

0 

17 

7 

11 

35 

1 

0 

0.5 

kHz 

2 

19 

41 

16 

76 

0 

0 

1 

kHz 

3 

15 

20 

10 

45 

1 

1 

2 

kHz 

5 

6 

6 

10 

22 

0 

0 

4 

kHz 

1 

21 

6 

1 

28 

0 

0 

8 

kHz 

25 

64 

63 

55 

182 

40 

28 

16 

kHz 

1 

13 

13 

6 

32 

0 

0 

TOTALS 

45 

164 

171 

141 

476 

46 

39 

2450  Hz  center  frequency,  134  dB  peak  SPL 

Total  sensory  cell  losses  over  octave  band  frequencies 

1st  row  2nd  row  3rd  row  Comb. 

Inner  outer  outer  outer  outer  Inner  Outer 

hair  hair  hair  hair  hair  pillar  pillar 

cells  cells  cells  cells  cells  cells  cells 


Chinchilla  N15D 


0.125  kHz 

2 

5 

23 

70 

98 

0 

1 

0.25  kHz 

1 

16 

2 

57 

75 

0 

0 

0.5  kHz 

2 

5 

6 

25 

36 

0 

0 

1  kHz 

81 

117 

135 

118 

370 

165 

96 

2  kHz 

110 

208 

261 

158 

627 

208 

130 

4  kHz 

2 

23 

64 

3 

90 

0 

0 

8  kHz 

2 

8 

33 

19 

60 

0 

0 

16  kHz 

1 

8 

12 

7 

27 

0 

0 

TOTALS 

201 

390 

536 

457 

1383 

373 

227 

Chinchilla  N2.6D 


0.125  kHz 

2 

5 

2 

29 

36 

0 

0 

0.25  kHz 

2 

3 

2 

42 

47 

0 

0 

0.5  kHz 

1 

3 

4 

30 

37 

0 

0 

1  kHz 

17 

46 

55 

62 

163 

37 

19 

2  kHz 

70 

160 

137 

118 

415 

147 

94 

4  kHz 

1 

2 

5 

8 

15 

0 

0 

8  kHz 

2 

4 

4 

25 

33 

0 

0 

16  kHz 

0 

11 

21 

35 

67 

0 

0 

TOTALS 

95 

234 

230 

349 

813 

184 

113 

Chinchilla  N71D 


0.125  kHz  0  1  12  10  23  0  0 

0.25  kHz  1  0  0  0  0  0  0 

0.5  kHz  2  0  1  0  1  0  0 

1  kHz  2  1  1  0  2  0  0 

2  kHz  1  0  0  0  0  0  0 

4kHz  0  0  0  0  0  0  0 

8  kHz  0  2  1  1  4  0  0 

16  kHz  0  7  6  7  20  0  0 

TOTALS  6  11  21  18  50  0  0 
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2450  Hz  center  frequency,  134  dB  peak  SPL 
Total  sensory  cell  losses  over  octave  band  frequencies 


1st  row  2nd  row  3rd  row  Comb. 


Inner 

outer 

outer 

outer 

outer 

Inner 

Outer 

hair 

hair 

hair 

hair 

hair 

pillar 

pillar 

cells 

cells 

cells 

cells 

cells 

cells 

cells 

Group  means 

0.125  kHz  2.2 

5.2 

11.7 

32.5 

49.3 

0.7 

2.3 

0.25 

kHz 

0.7 

10.0 

5.0 

24.0 

39.0 

0.2 

0.3 

0.5 

kHz 

1.3 

9.2 

15.0 

17.7 

41.8 

0.0 

0.0 

1 

kHz 

37.8 

70.3 

75.0 

66.5 

211.8 

76.2 

45.2 

2 

kHz 

31.7 

83.2 

91.8 

56.5 

231.5 

60.2 

38.2 

4 

kHz 

1.3 

14.2 

18.0 

5.3 

37.5 

0.7 

0.7 

8 

kHz 

7.3 

21.2 

24.2 

23.2 

68.5 

7.0 

5.0 

16 

kHz 

1.0 

9.0 

14.8 

14.2 

38.0 

0.0 

0.5 

TOTALS 

83.3 

222.2 

255.5 

239.8 

717.5 

144.8 

92.2 

Group  standard 

deviat 

ions 

0.125 

kHz 

3.0 

2.7 

7.7 

22.1 

28.6 

1.6 

3.9 

0.25 

kHz 

0.8 

7.2 

4.3 

21.6 

24.2 

0.4 

0.5 

0.5 

kHz 

0.8 

7.5 

15.5 

10.3 

24.9 

0.0 

0.0 

1 

kHz 

44.0 

72.2 

71.9 

61.8 

205.3 

88.5 

53.0 

2 

kHz 

47.0 

91.5 

104.1 

66.2 

258.4 

92.9 

58.3 

4 

kHz 

1.0 

13.0 

24.8 

6.3 

37.3 

1.6 

1.6 

8 

kHz 

10.1 

23,8 

24.0 

19.6 

64.6 

16.2 

11.3 

16 

kHz 

1.1 

3.3 

11.3 

13.4 

25.5 

0.0 

0.8 

TOTALS 

70.2 

155.0 

188.2 

158.1 

486.6 

140.8 

84.6 

2450  Hz  center  frequency,  134  dB  peak  SPL 
Percent  sensory  cell  losses  over  octave  band  frequencies 


1st  row 

2nd  row 

3rd  row 

Comb . 

Inner 

outer 

outer 

outer 

outer 

Inner 

Outer 

hair 

hair 

hair 

hair 

hair 

pillar 

pillar 

cells 

cells 

cells 

cells 

cells 

cells 

cells 

Chinchilla  M090 

0.125 

kHz 

0.0 

2.3 

8.2 

24.8 

11.8 

0.0 

0.0 

0.25 

kHz 

0.0 

3.0 

3.7 

7.7 

4.8 

0.0 

0.3 

0.5 

kHz 

0.0 

4.7 

8.8 

5.4 

6.3 

0.0 

0.0 

1 

kHz 

8.7 

17.6 

18.0 

17.6 

17.7 

10.1 

10.2 

2 

kHz 

0.0 

1.7 

4.8 

2.7 

3.1 

0.0 

0.0 

4 

kHz 

0.4 

2.4 

1.3 

1.0 

1.6 

0.0 

0.0 

8 

kHz 

6.0 

11.4 

12.1 

11.4 

11.6 

0.4 

0.6 

16 

kHz 

1.4 

1.5 

1.1 

1.1 

1.2 

0.0 

0.3 

Chinchilla  M093 


0.125 

kHz 

0.7 

3.7 

2.1 

6.3 

4.0 

0.0 

1.5 

0.25 

kHz 

0.0 

4,5 

2.4 

3.3 

3.4 

0.0 

0.3 

0.5 

kHz 

0.4 

4.2 

3.6 

5.7 

4.5 

0.0 

0.0 

1 

kHz 

43.5 

61.6 

60.0 

50.7 

57.4 

41.1 

40.2 

2 

kHz 

1.6 

37.5 

41.5 

14.0 

31.0 

1.1 

1.5 

4 

kHz 

1.1 

9,9 

9.0 

5.2 

8.0 

0.7 

1.2 

8 

kHz 

0.3 

5,0 

2,8 

1.8 

3.2 

0.0 

0.0 

16 

kHz 

0.4 

3.6 

11.2 

8.9 

7.9 

0.0 

0.6 

Chinchilla  M094 


0.125 

kHz 

5.4 

4.6 

7.7 

16.5 

9.6 

1.3 

5.1 

0.25 

kHz 

0.0 

5.0 

2.0 

3.2 

3.4 

0.1 

0.0 

0.5 

kHz 

0.7 

5.6 

12.1 

4.7 

7.5 

0.0 

0.0 

1 

kHz 

1.2 

4.6 

6.2 

3.1 

4.6 

0.1 

0.3 

2 

kHz 

2.0 

1.8 

1.0 

3.0 

2.2 

0.0 

0.0 

4 

kHz 

0.3 

6.3 

1.8 

0.3 

2.8 

0.0 

0.0 

8 

kHz 

9.4 

19.5 

19.2 

16.7 

18.5 

7.5 

8.5 

16 

kHz 

0.3 

4.1 

4.1 

1.9 

3.4 

0.0 

0 ,0 
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2450  Hz  center  frequency,  134  dB  peak  SPL 
Percent  sensory  cell  losses  over  octave  band  frequencies 


1st  row  2nd  row  3rd  row  Comb. 


Inner 

hair 

cells 

Cninchilla  N15D 

outer 

hair 

cells 

outer 

hair 

cells 

outer 

hair 

cells 

outer 

hair 

cells 

Inner 

pillar 

cells 

Outer 

pillar 

cells 

0.125 

kHz 

1.3 

2.6 

12.1 

37.0 

17.2 

0.0 

0.5 

0.25 

kHz 

0.4 

4.8 

0.6 

17.1 

7.5 

0.0 

0.0 

0.5 

kHz 

0.8 

1.5 

1.8 

7.5 

3.6 

0.0 

0.0 

1 

kHz 

33.4 

37.1 

42.8 

37.4 

39.1 

32.4 

30.4 

2 

kHz 

45.8 

64.3 

80.8 

48.9 

64.7 

40.0 

40.2 

4 

kHz 

0.7 

7.1 

19.8 

0.9 

9.3 

0.0 

0.0 

8 

kHz 

0.7 

2.4 

10.2 

5.9 

6.2 

0.0 

0.0 

16 

kHz 

0.4 

2.7 

4.1 

2.4 

3.1 

0.0 

0.0 

Chinchilla  N26D 


0.125 

kHz 

1.4 

2.7 

1.0 

15.9 

6.5 

0.0 

0.0 

0.25 

kHz 

0.8 

0.9 

0.6 

13.2 

4.9 

0.0 

0.0 

0.5 

kHz 

0.4 

0.9 

1.2 

9.4 

3.8 

0.0 

0.0 

1 

kHz 

7.2 

15.1 

18.1 

20.4 

17.9 

7.5 

6.2 

2 

kHz 

30.4 

51.6 

44.1 

38.0 

44.6 

29.4 

30.3 

4 

kHz 

0.4 

0.6 

1.6 

2.5 

1.6 

0.0 

0.0 

8 

kHz 

0.8 

1.2 

1.2 

8.0 

3.5 

0.0 

0.0 

16 

kHz 

0.0 

3.9 

7.5 

12.5 

8.0 

0.0 

0.0 

Chinchilla  N71D 


0.125 

kHz 

0.0 

0.5 

6.7 

5.6 

4.3 

0.0 

0.0 

0.25 

kHz 

0.4 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

% 

0.5 

kHz 

0.8 

0.0 

0.3 

0.0 

0.1 

0.0 

0.0 

< 

1 

kHz 

0.8 

0.3 

0.3 

0.0 

0.2 

0.0 

0.0 

2 

kHz 

0.4 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

4 

kHz 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

8 

kHz 

0.0 

0.6 

0.3 

0.3 

0.4 

0.0 

0.0 

16 

kHz 

0.0 

2.5 

2.1 

2.5 

2.4 

0.0 

0.0 
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2450  Hz  center  frequency,  134  dB  peak  SPL 
Percent  sensory  cell  losses  over  octave  band  frequencies 


1st  row  2nd  row  3rd  row  Comb. 


Inner 

outer 

outer 

outer 

outer 

Inner 

Outer 

hair 

hair 

hair 

hai  r 

hair 

pillar 

pillar 

cells 

cells 

cells 

cells 

cells 

cells 

cells 

Group  means 

0.125 

kHz 

1.47 

2.73 

6.30 

17.68 

8.91 

0.22 

1.18 

0.25 

kHz 

0.27 

3.03 

1.55 

7.42 

4.00 

0.02 

0.10 

0.5 

kHz 

0.52 

2.82 

4.63 

5.45 

4.30 

0.00 

0.00 

1 

kHz 

15.80 

22.72 

24.23 

21.53 

22.83 

15.20 

14.55 

2 

kHz 

13.37 

26.15 

28.83 

17.77 

24.25 

11.75 

12.00 

4 

kHz 

0.48 

4.38 

5.58 

1.65 

3.87 

0.12 

0.20 

8 

kHz 

2.87 

6.68 

;.63 

7.35 

7.22 

1.32 

1.52 

16 

kHz 

0.42 

3.05 

5.02 

4.88 

4.32 

0.00 

0.15 

Group  standard 

dev j  ations 

0.125 

kHz 

2.02 

1.39 

4.13 

11.87 

5.08 

0.53 

2.01 

0.25 

kHz 

0.33 

2.14 

1.40 

6.59 

2.47 

0.04 

0,15 

0.5 

kHz 

0.31 

2.30 

4.75 

3.17 

2.55 

0.00 

0.00 

1 

kHz 

18.11 

22.95 

22.80 

19.61 

21.71 

17.38 

16,81 

2 

kHz 

19.78 

28.66 

32.35 

20.75 

26.89 

18.10 

18.29 

4 

kHz 

0.38 

3.97 

7.66 

1.94 

3.83 

0.29 

0.49 

8 

kHz 

3.91 

7.41 

7.47 

6.11 

6.69 

3.03 

3.43 

16 

kHz 

0.52 

1.00 

3.74 

4.67 

2.90 

0.00 

0.25 
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Surtmary  data  for  the  group  exposed  to: 


2450  Hz  center  frequency,  139  dB  peak  SPL 


Animal  # 

M004 

- 

Convicted  the  entire  protocol 

M020 

- 

Conpleted  the  entire  protocol 

M050 

- 

Completed  the  entire  protocol 

M055 

- 

Con?)leted  the  entire  protocol 

M063 

- 

Coiqpleted  the  entire  protocol 

S25 

- 

Conpleted  the  entire  protocol 

S45 

- 

Conpleted  the  entire  protocol 

24C 


2450  Hz  center  frequency,  139  dB  peak  SPL 
Preexposure  thresholds  (dB  SPL) 


Aniinal\kHz  OJ 

0.2 

0.5 

1.0 

1.4 

2.0 

2.8 

4.0 

5.7 

8.0 

M004 

24.0 

12.0 

0.0 

2.0 

2.0 

4.0 

5.0 

4.0 

5.0 

4.0 

M020 

26.0 

12.0 

4.0 

2.0 

0.0 

4.0 

3.0 

2.0 

5.0 

4.0 

M050 

21.0 

8.0 

5.0 

2.0 

5.0 

2.0 

3.0 

2.0 

2.0 

4.0 

M055 

29.0 

9.0 

1.0 

2.0 

5.0 

3.0 

4.0 

1.0 

4.0 

5.0 

M063 

25.0 

2.0 

8.0 

2.0 

5.0 

1.0 

3.0 

1.0 

4.0 

1.0 

S25 

25.0 

2.0 

6.0 

2.0 

3.0 

1.0 

3.0 

1.0 

4.0 

1.0 

S45 

24.0 

7.0 

-3.0 

-1.0 

2.0 

4.0 

4.0 

6.0 

1.0 

2.0 

Mean 

24.9 

7.4 

3.0 

1.6 

3.1 

2.7 

3.6 

2.4 

3.6 

3.0 

S.D. 

2.4 

4.2 

3.8 

1.1 

2.0 

1.4 

0.8 

1.9 

1.5 

1.6 

Postexposure 

thresholds  (dB  SPL) 

Aniinal\kHz  0.1 

0.2 

0.5 

1.0 

1.4 

2.0 

2.8 

4.0 

5.7 

8.0 

M004 

36.0 

28.0 

18.0 

16.0 

16.0 

20.0 

11.0 

12.0 

5.0 

10.0 

M020 

38.0 

20.0 

14.0 

32.0 

42.0 

46.0 

35.0 

36.0 

29.0 

38.0 

M050 

27.0 

14.0 

11.0 

10.0 

11.0 

8.0 

7.0 

6.0 

8.0 

8.0 

M055 

35.6 

21.6 

13.6 

15.6 

9.6 

15.6 

18.8 

8.8 

18.4 

17.6 

M063 

57.0 

56.0 

58.0 

60.0 

61.0 

59.0 

65.0 

57.0 

62.0 

61.0 

S25 

25.0 

4.0 

4.0 

3.8 

3.0 

3.0 

3.0 

1.0 

4.0 

5.0 

S45 

56.0 

49.0 

43.0 

49.0 

46.0 

48.0 

56.0 

36.0 

37.0 

30.0 

Mean 

39.2 

27.5 

23.1 

26.6 

26.9 

28.5 

28.0 

22.4 

23.3 

24.2 

S.D. 

12.7 

18.7 

19.7 

21.1 

22.4 

22.1 

24.6 

20.8 

21.1 

20.2 

Permanent 

threshold  shift 

(dB) 

Animal\kHz  0.1 

0.2 

0.5 

1.0 

1.4 

2.0 

2.8 

4.0 

5.7 

8.0 

M004 

12.0 

16.0 

18.0 

14.0 

14.0 

16.0 

6.0 

8.0 

0.0 

6.0 

M020 

12.0 

8.0 

10.0 

30.0 

42.0 

42.0 

32.0 

34.0 

24.0 

34.0 

M050 

6.0 

6.0 

6.0 

8.0 

6.0 

6.0 

4.0 

4.0 

6.0 

4.0 

M055 

6.6 

12.6 

12.6 

13.6 

4.6 

12.6 

14.8 

7.8 

14.4 

12.6 

M063 

32.0 

54.0 

50.0 

58.0 

56.0 

58.0 

62.0 

56.0 

58.0 

60.0 

S25 

0.0 

2.0 

-2.0 

1.8 

0.0 

2.0 

0.0 

0.0 

0.0 

4.0 

S45 

32.0 

42.0 

46.0 

50.0 

44.0 

44.0 

52.0 

30.0 

36.0 

28.0 

Mean 

14.4 

20.1 

20.1 

25.1 

23.8 

25.8 

24.4 

20.0 

19.8 

21.2 

S.D. 

12.7 

19.9 

20.1 

21.7 

22.8 

21.8 

24.8 

20.6 

21.4 

20.9 

247 


Temporary  Threshold  Shift  (dB) :  2450  Hz  center  frequency,  139  dB  peak  SPL 
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Temporary  Threshold  Shift  (dB) :  2450  Hz  center  frequency,  139  dB  peak  SPL 
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2450  Hz  center  frequency,  139  dB  peak  SPL 


Total  number  of  cochlear  sensory  cells  missing 


1st  row 

2nd  row 

3rd  row 

Total 

Animal 

Inner 

outer 

outer 

outer 

outer 

number 

hair 

hair 

hai  r 

hair 

hair 

cells 

cells 

cells 

cells 

cells 

M004 

124 

411 

425 

409 

1245 

M020 

136 

1010 

1028 

960 

2998 

M050 

82 

716 

822 

545 

2083 

M055 

69 

271 

397 

436 

1104 

M063 

357 

1189 

1305 

1177 

3671 

S25 

29 

47 

68 

86 

201 

S45 

162 

706 

829 

589 

2124 

Group 

mean  137 

1918 

S.D. 

107 

1181 

S.E. 

40 

446 

Total  sensory  cell  losses 

over  octave  band  lengths  of  thi 

cochlea  centered  at 

the  frequencies  indicated 

Octave  band 

Inner 

Outer 

center 

hair 

hai  r 

frequency 

cells 

cells 

Group 

means 

0.125  kHz 

0.9 

62.9 

0.25  kHz 

1.1 

61.6 

0.5  kHz 

1.1 

55.0 

1  kHz 

54.3 

527.6 

2  kHz 

50.0 

582.4 

4  kHz 

12.3 

383.1 

8  kHz 

13.4 

185.6 

16  kHz 

3.9 

59.9 

Standard  deviations 

0.125  kHz 

1.6 

29.5 

0.25  kHz 

1.1 

48.9 

0.5  kHz 

1.9 

49.0 

1  kHz 

61.1 

319.2 

2  kHz 

34.4 

383.6 

4  kHz 

13.9 

334.8 

8  kHz 

24.5 

247.2 

16  kHz 

6.6 

125.1 
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2450  Hz  center  frequency,  139  dB  peak  SPL 

Total  sensory  cell  losses  over  octave  band  frequencies 

1st  row  2nd  row  3rd  row  Comb. 

Inner  outer  outer  outer  outer  Inner  Outer 

hair  hair  hair  hair  hair  pillar  pillar 

cells  cells  cells  cells  cells  cells  cells 


Chinchilla  M004 


0.125  kHz 

0 

26 

37 

45 

108 

0 

0 

0.25  kHz 

2 

9 

9 

10 

28 

1 

0 

0 . 5  kHz 

0 

1 

2 

2 

5 

0 

0 

1  kHz 

88 

232 

241 

206 

679 

160 

108 

2  kHz 

29 

113 

113 

114 

340 

62 

47 

4  kHz 

3 

19 

16 

20 

55 

0 

0 

8  kHz 

2 

3 

5 

8 

16 

0 

0 

16  kHz 

0 

8 

2 

4 

14 

0 

0 

TOTALS 

124 

411 

425 

409 

1245 

223 

155 

Chinchilla  M020 


0.125 

kHz 

0 

3 

5 

22 

30 

0 

2 

0.25 

kHz 

1 

3 

2 

5 

10 

0 

1 

0.5 

kHz 

1 

5 

32 

12 

49 

0 

0 

1 

kHz 

16 

304 

299 

221 

824 

5 

60 

2 

kHz 

112 

330 

330 

33(. 

990 

241 

187 

4 

kHz 

4 

312 

305 

302 

919 

5 

77 

8 

kHz 

>1 

42 

51 

65 

158 

0 

15 

16 

kHz 

1 

11 

4 

3 

18 

0 

0 

TOTALS 

136 

1010 

1028 

960 

2998 

251 

342 

Chinchilla  M050 


0.125 

kHz 

0 

23 

32 

34 

89 

0 

0 

0.25 

kHz 

0 

11 

23 

64 

98 

0 

0 

0.5 

kHz 

0 

11 

12 

21 

44 

0 

0 

1 

kHz 

23 

168 

266 

109 

543 

48 

35 

2 

kHz 

51 

317 

320 

273 

910 

111 

67 

4 

kHz 

4 

177 

154 

34 

365 

0 

1 

8 

kHz 

2 

8 

14 

10 

32 

0 

0 

16 

kHz 

2 

1 

1 

0 

2 

0 

0 

TOTALS 

82 

716 

822 

545 

2083 

159 

103 

2450  Hz  center  frequency,  139  dB  peak  SPL 


Total  sensory  cell  losses  over  octave  band  frequencies 


Inner 

hair 

cells 


Chinchilla  MOSS 


1st  row  2nd  row 
outer  outer 
hair  hair 
cells  cells 


3rd  row  Comb, 
outer  outer 
hair  hair 
cells  cells 


Inner  Outer 
pillar  pillar 
cells  cells 


0.125  kHz 

2 

12 

17 

45 

74 

0 

0 

0.25  kHz 

1 

4 

23 

120 

147 

0 

0 

0.5  kHz 

0 

6 

1 

39 

46 

0 

0 

1  kHz 

1 

33 

82 

47 

162 

0 

21 

2  kHz 

36 

63 

112 

57 

232 

80 

47 

4  kHz 

20 

80 

100 

66 

246 

42 

25 

8  kHz 

3 

67 

59 

59 

185 

0 

0 

16  kHz 

6 

6 

3 

3 

12 

0 

0 

TOTALS 

69 

271 

397 

436 

1104 

122 

93 

Chinchilla  M063 


0.125 

kHz 

0 

8 

9 

47 

64 

0 

0 

0.25 

kHz 

3 

14 

13 

48 

75 

0 

0 

0.5 

kHz 

5 

31 

77 

31 

139 

0 

0 

1 

kHz 

163 

265 

285 

245 

795 

339 

214 

2 

kHz 

61 

264 

279 

258 

801 

109 

71 

4 

kHz 

40 

217 

261 

248 

726 

0 

1 

8 

kHz 

67 

234 

276 

218 

728 

15 

5 

16 

kHz 

18 

156 

105 

82 

343 

1 

1 

TOTALS 

357 

1189 

1305 

1177 

3671 

464 

292 

Chinchilla  S25D 


0.125 

kHz 

4 

1 

17 

23 

41 

0 

0 

0.25 

kHz 

1 

6 

5 

10 

21 

0 

0 

0.5 

kHz 

2 

0 

2 

1 

3 

0 

0 

1 

kHz 

0 

1 

4 

2 

7 

0 

0 

2 

kHz 

1 

1 

1 

3 

5 

0 

0 

4 

kHz 

2 

3 

1 

4 

8 

0 

0 

8 

kHz 

19 

34 

37 

41 

112 

46 

26 

16 

kHz 

0 

1 

1 

2 

4 

0 

2 

TOTALS 

29 

47 

68 

86 

201 

46 

28 
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2450  Hz  center  frequency,  139  dB  peak  SPL 


Total  sensory  cell  losses  ■'ver  octave  band  f»-equGncies 


1st  row 

2nd  row 

3rd  row 

Comb . 

Inner 

outer 

outer 

outer 

outer 

hair 

hair 

hai  r 

hair 

hair 

cells 

cells 

cells 

cells 

cells 

Inner  Outer 
pillar  pillar 
cello  cells 


Chinchilla  S45D 


0.125 

kHz 

0 

4 

9 

21 

34 

0 

0 

0.25 

kHz 

0 

24 

10 

18 

52 

0 

0 

0.5 

kHz 

0 

27 

36 

36 

99 

0 

0 

1 

kHz 

89 

203 

279 

201 

683 

186 

124 

2 

kHz 

60 

271 

294 

234 

799 

109 

7  2 

4 

kHz 

13 

156 

161 

46 

363 

0 

0 

8 

kHz 

0 

11 

35 

22 

68 

0 

0 

16 

kHz 

0 

10 

5 

11 

26 

0 

0 

TOTALS 

162 

706 

829 

589 

2124 

295 

196 

Group  means 


0.125 

kHz 

0.9 

11.0 

18.0 

33.9 

62.9 

0.0 

0.3 

0.25 

kHz 

1.1 

10.1 

12.1 

39.3 

61.6 

0.1 

0.1 

0.5 

kHz 

1.1 

11.6 

23.1 

20.3 

55.0 

0.0 

0.0 

1 

kHz 

54.3 

172.3 

208.0 

147.3 

527.6 

105.4 

80.3 

2 

kHz 

50.0 

194.1 

207.0 

181 . 3 

582.4 

101.7 

70.1 

4 

kHz 

12.3 

137.7 

142.6 

102.9 

383.1 

6.7 

14.9 

8 

kHz 

13.4 

57.0 

68.1 

60.4 

185.6 

8.7 

6.5 

16 

kHz 

3.9 

27.6 

17 . 3 

15.0 

59.9 

0.1 

0.4 

TOTALS 

137.0 

621.4 

696.3 

600.3 

1918.0 

222.9 

172.7 

Group  standard  deviations 


n.l25 

kHz 

1.6 

9.9 

12.2 

11.9 

29.5 

0.0 

0.8 

0.25 

kHz 

1.1 

7.2 

8.2 

41.9 

48.9 

0.4 

0.4 

0.5 

kHz 

1.9 

12.5 

27.8 

15.7 

49.0 

0.0 

0.0 

1 

kHz 

61.1 

114.9 

116.3 

9  4.8 

319.2 

128.9 

74.1 

2 

kHz 

34.4 

132.6 

129.7 

123.1 

383.6 

73.0 

57.2 

4 

kHz 

13.9 

111.1 

114.6 

120.2 

334.8 

15.7 

28.9 

8 

kHz 

24.5 

81.3 

93.6 

73.0 

247.2 

17.4 

10.2 

16 

kHz 

6.6 

56.8 

38.7 

29.7 

125.1 

0.4 

0.8 

TOTALS 

106.9 

405.4 

422.7 

363.6 

1181.3 

135.2 

112.5 
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2450  Hz  center  frequency,  139  dB  peak  SPL 
Percent  sensory  cell  losses  over  octave  band  frequencies 


1st  row 

2nd  row 

3rd  row 

Comb. 

Inner 

outer 

outer 

outer 

outer 

Inner 

Outer 

hair 

hair 

hair 

hair 

hair 

pillar 

pillar 

cells 

cells 

cells 

cells 

cells 

cells 

cells 

Chinchilla  M004 

0.125 

kHz 

0.0 

15.0 

21.3 

26.0 

20.8 

0.0 

0.0 

0.25 

kHz 

0.8 

2.9 

2.9 

3.3 

3.0 

0.2 

0.0 

0.5 

kHz 

0.0 

0.3 

0.6 

0.6 

0.5 

0.0 

0.0 

1 

kHz 

39.6 

80.2 

83.3 

71.2 

78.2 

34.3 

37.3 

2 

kHz 

13.3 

38.3 

38.3 

38.6 

38.4 

13.0 

15.9 

4 

kHz 

1.2 

6 . 4 

5.4 

6.8 

6.2 

0.0 

0.0 

8 

kHz 

0.8 

1.0 

1.6 

2.7 

1.8 

0.0 

0.0 

16 

kHz 

0.0 

2.8 

0.7 

1.4 

1.6 

0.0 

0.0 

Chinchilla  M020 


0.125 

kHz 

0.0 

1.5 

2.5 

11.3 

5.1 

0.0 

1.0 

0.25 

kHz 

0.3 

0.8 

0.5 

1.4 

0.9 

0.0 

0.2 

0.5 

kHz 

0.3 

1.4 

9.4 

3.5 

4.8 

0.0 

0.0 

1 

kHz 

6.4 

94.4 

92.8 

68.6 

85.3 

0.9 

18.6 

2 

kHz 

45.5 

100.0 

100.0 

100.0 

100.0 

45.3 

56.6 

4 

kHz 

1.5 

94.8 

92.7 

91.7 

93.1 

0.9 

23.4 

8 

kHz 

0.3 

12.7 

15.4 

19.6 

15.9 

0.0 

4.5 

16 

kHz 

0.4 

3.6 

1.3 

0.9 

1.9 

0.0 

0.0 

Chinchilla  M050 


0.125 

kHz 

0.0 

11.8 

16.4 

17.5 

15.2 

0.0 

0.0 

0.25 

kHz 

0.0 

3.2 

6.7 

18.7 

9.5 

0.0 

0.0 

0.5 

kHz 

0.0 

3.2 

3.5 

6.1 

4.3 

0.0 

0.0 

1 

kHz 

9.1 

51.8 

82.0 

33.6 

55.8 

9.1 

10.8 

2 

kHz 

20.7 

95.7 

96.6 

82.4 

91.6 

20.7 

20.2 

4 

kHz 

1.5 

53.6 

46.6 

10.3 

36.8 

0.0 

0.3 

8 

kHz 

0.7 

2.4 

4.2 

3.0 

3.2 

0.0 

0.0 

16 

kHz 

0.8 

0.3 

0.3 

0.0 

0.2 

0.0 

0.0 
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2450  Hz  center  frequency,  139  dB  peak  SPL 


Percent  sensory  cell  losses  over  octave  band  frequencies 


1st  row 

2nd  row 

3rd  row 

Comb . 

Inner 

outer 

outer 

outer 

outer 

hair 

hair 

hair 

hair 

hair 

cells 

cells 

cells 

cells 

cells 

Inner  Outer 
pillar  pillar 
cells  cells 


Chinchilla  M055 


0.125 

kHz 

1.3 

6.1 

8.6 

22.9 

12.5 

0.0 

0.0 

0.25 

kHz 

0.3 

1.1 

6.6 

34.7 

14.1 

0.0 

0.0 

0.5 

kHz 

0.0 

1.7 

0.2 

11.4 

4.4 

0.0 

0.0 

1 

kHz 

0.3 

10.0 

25.0 

14.3 

16.4 

0.0 

6.4 

2 

kHz 

14.5 

18.8 

33.5 

17.0 

23.1 

14.8 

14.0 

4 

kHz 

7.5 

23.9 

29.9 

19.7 

24.5 

7.7 

7.4 

8 

kHz 

1.1 

20.0 

17.6 

17.6 

18.4 

0.0 

0.0 

16 

kHz 

2.4 

1.9 

0.9 

0.9 

1.2 

0.0 

0.0 

Chinchilla  M063 


0.125 

kHz 

0.0 

4.5 

5.1 

27.0 

12.2 

C.O 

0.0 

0.25 

kHz 

1.3 

4.6 

4.2 

15.8 

8.2 

0.0 

0.0 

0.5 

kHz 

2.1 

10.2 

25.4 

10.2 

15.3 

0.0 

0.0 

1 

kHz 

73.0 

91 . 3 

98.2 

84.4 

91.3 

72.5 

73.7 

2 

kHz 

27.8 

89.4 

94,5 

87.4 

90.4 

22.8 

24.0 

4 

kHz 

16.7 

73.3 

88.1 

83.7 

81.7 

0.0 

0.3 

8 

kHz 

28.1 

79.0 

93.2 

73.6 

81.9 

3.1 

1.6 

16 

kHz 

8.0 

56.5 

38.0 

29.7 

41.4 

0.2 

0.3 

Chinchilla  S25D 


0.125 

kHz 

2.9 

0.5 

9.6 

12.9 

7.7 

0.0 

0.0 

0.25 

kHz 

0.4 

1.9 

1.6 

3.2 

2.2 

0.0 

0.0 

0.5 

kHz 

0.8 

0.0 

0.6 

0.3 

0.3 

0.0 

0.0 

1 

kHz 

0.0 

0,3 

1.3 

0.6 

0.7 

0.0 

0.0 

2 

kHz 

0.4 

0.3 

0.3 

0.9 

0.5 

0.0 

0.0 

4 

kHz 

0.8 

0.9 

0.3 

1.3 

0.8 

0.0 

0.0 

8 

kHz 

7.8 

11.2 

12.2 

13.6 

12.3 

9.4 

8.6 

16 

kHz 

0.0 

0.3 

0.3 

0.7 

0.4 

0.0 

0.7 
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2450  Hz  center  frequency,  139  dB  peak  SPL 


Percent  sensory  cell  losses  over  octave  band  frequencies 


1st  row  2nd  row  3rd  row  Comb. 


Inner 
hai  r 
cells 

Chinchilla  S45D 

outer 

hair 

cells 

outer 

hair 

cells 

outer 

hair 

cells 

outer 

hair 

cells 

Inner 

pillar 

cells 

Outer 

pillar 

cells 

0.125 

kHz 

0.0 

2.2 

4.9 

11.6 

6.2 

0.0 

0.0 

0.25 

kHz 

0.0 

7.5 

3.1 

5.6 

5.4 

0.0 

0.0 

0.5 

kHz 

0.0 

8.5 

11.3 

11.3 

10.4 

0.0 

0.0 

1 

kHz 

38.1 

67.4 

92.6 

66.7 

75.6 

38.2 

41.1 

2 

kHz 

26.2 

87.9 

95.4 

75.9 

86.4 

21.9 

23.3 

4 

kHz 

5.3 

50.8 

52.4 

14.9 

39.4 

0.0 

0.0 

8 

kHz 

0.0 

3.5 

11.3 

7.1 

7.3 

0.0 

0.0 

16 

kHz 

0.0 

3.4 

1.7 

3.7 

2.9 

0.0 

0.0 

Group  means 

0.125 

kHz 

0.60 

5.94 

9.77 

18.46 

11.39 

0.00 

0.14 

0.25 

kHz 

0.44 

3.14 

3.66 

11.81 

6.20 

0.03 

0.03 

0.5 

kHz 

0.46 

3.61 

7.29 

6.20 

5.70 

0.00 

0.00 

1 

kHz 

23.79 

56.49 

67.89 

48.49 

57.62 

22.14 

26.84 

2 

kHz 

21.2  0 

61.49 

65.51 

57.46 

61.49 

19.79 

'2.00 

4 

kHz 

4.9  3 

43.39 

45.06 

32.63 

40.36 

1.23 

4.49 

8 

kHz 

5.54 

18.54 

22.21 

19.60 

20.12 

1.79 

2.10 

16 

kHz 

1.66 

9.83 

6.17 

5.33 

7.11 

0.03 

0.14 

Group  standard  deviations 


0.125 

kHz 

1.12 

5.50 

6.79 

6.83 

5.55 

0.00 

0.38 

0.25 

kHz 

0.46 

2.32 

2.36 

12.12 

4.70 

0.08 

0.08 

0.5 

kHz 

0.78 

4.08 

9.15 

4.87 

5.39 

0.00 

0.00 

1 

kHz 

27.42 

38.01 

38.43 

32.21 

35.55 

27.52 

25.73 

2 

kHz 

14.14 

41.30 

40.64 

38.43 

39.94 

13.71 

17.28 

4 

kHz 

5.77 

34,76 

36.48 

38.14 

35.31 

2.87 

8.77 

8 

kHz 

10.31 

27.51 

31.82 

24.74 

27.96 

3.55 

3.31 

16 

kHz 

2.93 

20.62 

14.04 

10.81 

15.15 

0.08 

0.27 
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Frequency  (kHz) 


(ap)  SXd 


c>  o  o  a  o  o  Q 

o  CD  m  c\j 


SSO[  ipo  }UaDJ9J 
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(ap)  sxd 


o 

O  O  O  O  C\J 

CD  LD  ai  O  1 

CO  I - 1 - 1 - j - 1—. ■  . I 


O  CD  UD  '?T  CM 


B 

E 

N 

r-i 

cri 


ro 

4J 

o 

h- 


O 

o 


o 

CD 


O 

LD 


O 

'5T 


O 

CM 


O 


SSOI  IpO  JU93J9J 


a 
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Frequency  (kHz) 


(gp)  SXd 


SSOJ  1193  1U33J3J 


2«4 


Percent  total  distance  from  apex 


Frequency  (kHz) 


Sumnary  data  for  the  group  exposed  to: 


2450  Hz  center  frequency,  144  dB  peak  SPL 


Animal  # 

T015 

- 

Con^)leted  the  entire  protocol 

T019 

- 

CoB^jleted  the  entire  protocol 

T020 

- 

Completed  the  entire  protocol 

T037 

- 

Completed  the  entire  protocol 

T046 

- 

Con?>leted  the  entire  protocol 

2450  Hz  center  frequency,  144  dB  peak  SPL 
Preexposure  thresholds  (dB  SPL) 


Animal\kHz  0.1 

0.2 

0.5 

1.0 

1.4 

2.0 

2.8 

4.0 

5.7 

8.0 

T015 

24.0 

3.0 

5.0 

1.0 

4.0 

0.0 

0.0 

0.0 

1.0 

0.0 

T019 

26.0 

11.0 

-1.0 

1.0 

0.0 

-2.0 

0.0 

0.0 

3.0 

6.0 

T020 

23.0 

10.0 

4.0 

2.0 

1.0 

1.0 

1.0 

3.0 

0.0 

5.0 

T037 

22.0 

9.0 

-1.0 

-3.0 

0.0 

-2.0 

-2.0 

0.0 

3.0 

8.0 

T046 

19.0 

10.0 

0.0 

-2.0 

3.0 

1.0 

3.0 

-3.0 

2.0 

3.0 

Mean 

22.8 

8.6 

1.4 

-0.2 

1.6 

-0.4 

0.4 

0.0 

1.8 

4.4 

S.D. 

2.6 

3.2 

2.9 

2.2 

1.8 

1.5 

1.8 

2.1 

1.3 

3.0 

Postexposure 

thresholds  1 

[dB  SPL) 

Animal\kH2 

!  0.1 

0.2 

0.5 

1.0 

1.4 

2.0 

2.8 

4.0 

5.7 

8.0 

T015 

26.6 

7.6 

9.6 

7.6 

6.6 

4.6 

2.4 

2.6 

3.8 

4.6 

T019 

55.0 

42.0 

50.0 

46.0 

47.0 

49.0 

39.0 

37.0 

40.0 

41.0 

T020 

40.8 

33.8 

29.8 

31.8 

30.8 

24.8 

22.8 

22.8 

7.8 

6.8 

T037 

62.0 

61.0 

57.0 

51.0 

48.0 

60.0 

62.0 

50.0 

53.2 

44.0 

T046 

42.0 

21.0 

31.0 

35.0 

30.0 

32.0 

36.0 

20.0 

13.0 

14.0 

Mean 

45.3 

33.1 

35.5 

34.3 

32.5 

34.1 

32.4 

26.5 

23.6 

22.1 

S.D. 

13.7 

20.3 

18.7 

16.9 

16.8 

21.5 

21.9 

18.0 

21.8 

19.0 

Permanent 

threshold  shift 

(dB) 

Animal\kHz  0.1 

0.2 

0.5 

1.0 

1.4 

2.0 

2.8 

4.0 

5.7 

8.0 

T015 

2.6 

4.6 

4.6 

6.6 

2.6 

4.6 

2.4 

2.6 

2.8 

4.6 

T019 

29.0 

31.0 

51.0 

45.0 

47.0 

51.0 

39.0 

37.0 

37.0 

35.0 

T020 

17.8 

23.8 

25.8 

29.8 

29.8 

23.8 

21.8 

19.8 

7.8 

1.8 

T037 

40.0 

52.0 

58.0 

54.0 

48.0 

62.0 

64.0 

50.0 

50.2 

36.0 

T046 

23.0 

11.0 

31.0 

37.0 

27.0 

31.0 

33.0 

23.0 

11.0 

11.0 

Mean 

22.5 

24.5 

34.1 

34.5 

30.9 

34.5 

32.0 

26.5 

21.8 

17.7 

S.D. 

13.9 

18.6 

21.3 

18.0 

18.5 

22.6 

22.7 

18.0 

20.7 

16.6 

Temporary  Threshold  Shift  (dB) :  2450  Hz  center  frequency,  144  dB  peak  SPL 
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Mean  71.4  65.6  59.8  60.8  44.2  41.0  27.4  29.8  29.2  25.6  18.4  29.4  24.6  18.8  17.6  73.0 

S.D.  12.8  11.6  12.6  17.4  28.5  15.2  20.6  25.7  18.3  27.3  23.6  25.2  20.8  20.0  18.5  11.2 


Temporary  Threshold  Shift  (dB) :  2450  Hz  center  frequency,  144  dB  peak  SPL 
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2450  Hz  center  frequency,  144  dB  peak  SPL 


Total  number  of  cochlear  sensory  cells  missing 


Animal 

Inner 

number 

hair 

cells 

T015 

40 

T019 

117 

T020 

19 

T037 

239 

T046 

56 

Group  mean 

94 

S.D. 

89 

S.E. 

40 

1st  row 
outer 
hair 
cells 

2nd  row 
outer 
hair 
cells 

367 

362 

1146 

1112 

557 

564 

1243 

1253 

619 

546 

3rd  row 
outer 
hair 
cells 

Total 
outer 
hai  r 
cells 

321 

1050 

1000 

3258 

506 

1627 

1092 

3588 

509 

1674 

2239 

1114 

498 

Total  sensory  cell  losses  over  octave  band  lengths  of  the 
cochlea  centered  at  the  frequencies  indicated 


Group  means 


octave  band 

Inner 

Outer 

center 

hair 

hair 

frequency 

cells 

cells 

0.125 

kHz 

1.6 

44.8 

0.25 

kHz 

3.0 

29.4 

0.5 

kHz 

3.0 

151.6 

1 

kHz 

45.4 

720.2 

2 

kHz 

22.4 

668.4 

4 

kHz 

14.4 

438.4 

8 

kHz 

3.0 

173.2 

16 

kHz 

1.4 

13.4 

Standard  deviations 


0.125 

kHz 

2.5 

14.1 

0.25 

kHz 

5.1 

21.6 

0.5 

kHz 

5.6 

172.9 

1 

kHz 

59.0 

200.5 

2 

kHz 

24.9 

262.4 

4 

kHz 

14.6 

370.5 

8 

kHz 

4.0 

241.5 

16 

kHz 

1.5 

5.7 
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2450  Hz  center  frequency,  144  dB  peak  SPL 


Total  sensory  cell  losses  over  octave  band  frequencies 


Inner 

hair 

cells 

Chinchilla  T015 

1st  row 
oute  r 
hair 
cells 

2nd  row 
outer 
hair 
cells 

3rd  row 
outer 
hair 
cells 

Comb . 
outer 
hair 
cells 

Inner 

pillar 

cells 

Outer 

pilla 

cells 

0.125 

kHz 

0 

1 

11 

23 

35 

0 

5 

0.25 

kHz 

0 

11 

11 

16 

38 

0 

0 

0.5 

kHz 

0 

2 

2 

14 

18 

0 

0 

1 

kHz 

5 

149 

146 

98 

393 

0 

2 

2 

kHz 

6 

93 

92 

67 

252 

0 

1 

4 

kHz 

25 

107 

98 

100 

305 

42 

43 

8 

kHz 

1 

1 

2 

2 

5 

0 

0 

16 

kHz 

3 

3 

0 

1 

4 

0 

0 

TOTALS 

40 

367 

362 

321 

1050 

42 

51 

Chinchilla  T019 

0.125 

kHz 

0 

11 

8 

8 

27 

0 

9 

0.25 

kHz 

0 

2 

4 

4 

10 

0 

0 

0.5 

kHz 

1 

81 

81 

68 

230 

1 

1 

1 

kHz 

48 

287 

279 

204 

770 

87 

52 

2 

kHz 

64 

309 

303 

287 

899 

125 

94 

4 

kHz 

1 

264 

272 

237 

773 

1 

0 

8 

kHz 

2 

187 

155 

189 

531 

1 

0 

16 

kHz 

1 

5 

10 

3 

18 

0 

0 

TOTALS 

117 

1146 

1112 

1000 

3258 

215 

156 

Chinchilla 

T020 

0.125 

kHz 

1 

8 

11 

26 

45 

0 

0 

0.25 

kHz 

1 

12 

5 

5 

22 

0 

0 

0.5 

kHz 

0 

3 

5 

9 

17 

0 

0 

1 

kHz 

4 

265 

266 

248 

779 

2 

1 

2 

kHz 

1 

241 

245 

189 

675 

0 

10 

4 

kHz 

10 

21 

26 

21 

68 

13 

6 

8 

kHz 

2 

4 

2 

1 

7 

1 

0 

16 

kHz 

0 

3 

/I 

7 

1  A 
i.  'i 

0 

0 

TOTALS 

19 

557 

564 

506 

1627 

16 

17 
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2450  Hz  center  frequency,  144  dB  peak  SPL 
Total  sensory  cell  losses  over  octave  band  frequencies 


1st  row  2nd  row  3rd  row  Comb. 


Inner 

outer 

outer 

outer 

outer 

Inner 

Outer 

hair 

hair 

hair 

hair 

hair 

pillar 

pilla 

cells 

cells 

cells 

cells 

cells 

cells 

cells 

Chinchilla  T037 

0.125  kHz 

1 

9 

15 

37 

61 

0 

0 

0.25  kHz 

12 

5 

14 

44 

63 

0 

0 

0.5  kHz 

13 

150 

165 

104 

419 

18 

57 

1  kHz 

146 

313 

313 

313 

939 

282 

183 

2  kHz 

23 

317 

296 

273 

886 

0 

3 

4  kHz 

34 

316 

315 

258 

889 

5 

18 

8  kHz 

10 

129 

129 

60 

318 

0 

0 

16  kHz 

0 

4 

6 

3 

13 

0 

0 

TOTALS 

239 

1243 

1253 

1092 

3588 

305 

261 

Chinchilla 

T046 

0.125  kHz 

6 

4 

14 

38 

56 

0 

0 

0.25  kHz 

2 

4 

1 

9 

14 

0 

0 

0.5  kHz 

1 

6 

22 

46 

74 

0 

1 

1  kHz 

24 

266 

231 

223 

720 

48 

50 

2  kHz 

18 

271 

221 

138 

630 

57 

53 

4  kHz 

2 

59 

56 

42 

157 

3 

4 

8  kHz 

0 

2 

0 

3 

5 

0 

0 

16  kHz 

3 

7 

1 

10 

18 

1 

0 

TOTALS 

56 

619 

546 

509 

1674 

109 

108 

Group  means 

0.125  kHz  1.6 

6 . 6 

11.8 

26.4 

44.8 

0.0 

2.8 

0.25 

kHz 

3.0 

6.8 

7.0 

15.6 

29.4 

0.0 

0.0 

0.5 

kHz 

3.0 

48.4 

55.0 

48.2 

151.6 

3.8 

11.8 

1 

kHz 

45.4 

256.0 

247.0 

217.2 

720.2 

83.8 

57.6 

2 

kHz 

22.4 

246.2 

231.4 

190.8 

668.4 

36.4 

32.2 

4 

kHz 

14.4 

153.4 

153.4 

131.6 

438.4 

12.8 

14.2 

8 

kHz 

3.0 

64.6 

57.6 

51.0 

173.2 

0.4 

0.0 

16 

kHz 

1.4 

4.4 

4.2 

4.8 

13.4 

0.2 

0.0 

TOTALS 

94.2 

786.4 

767.4 

685.6 

2239.4 

137.4 

118.6 
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2450  Hz  center  frequency,  144  dB  peak  SPL 
Total  sensory  cell  losses  over  octave  band  frequencies 


1st  row  2nd  row  3rd  row  Comb. 


Inner 

outer 

outer 

outer 

outer 

Inner 

Outer 

hair 

hair 

hai  r 

hair 

hair 

pillar 

pillar 

cells 

cel]  s 

cells 

cells 

cells 

cells 

cells 

Group  standard 

deviations 

0.125 

kHz 

2.5 

4.0 

2.8 

12.2 

14.1 

0.0 

4.1 

0.25 

kHz 

5.1 

4.4 

5.3 

16.6 

21.6 

0.0 

0.0 

0.5 

kHz 

5.6 

65.9 

69.2 

39.4 

172.9 

7.9 

25.3 

1 

kHz 

59.0 

62.9 

63.6 

78.3 

200.5 

116.5 

74.3 

2 

kHz 

24.9 

90.9 

85.2 

92.4 

262  . '4 

55.3 

40.5 

4 

kHz 

14.6 

129.7 

131.3 

109.9 

370.5 

16.9 

17.4 

8 

kHz 

4.0 

87.7 

77.6 

81.1 

241.5 

0.5 

0.0 

16 

kHz 

1.5 

1.7 

4.0 

3.6 

5.7 

0.4 

0.0 

TOTALS 

88.8 

385.5 

390.3 

339.3 

1114.2 

121.2 

95.8 
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2450  Hz  center  frequency,  144  dB  peak  SPL 

Percent  sensory  cell  losses  over  octave  band  frequencies 

1st  row  2nd  row  3rd  row  Comb. 

Inner  outer  outer  outer  outer  Inner  Outer 

hair  hair  hair  hair  hair  pillar  pillar 

cells  cells  cells  cells  cells  cells  cells 


Chinchilla  T015 


0.125 

kHz 

0.0 

0.5 

5.8 

12.1 

6.1 

0.0 

2.6 

0.25 

kHz 

0.0 

3.3 

3.3 

4.8 

3.8 

0.0 

0.0 

0.5 

kHz 

0.0 

0.6 

0.6 

4.2 

1.8 

0.0 

0.0 

1 

kHz 

2.0 

47.4 

46.4 

31.2 

41.7 

0.0 

0.6 

2 

kHz 

2.5 

28.9 

28.6 

20.8 

26.1 

0.0 

0.3 

4 

kHz 

9.6 

33.3 

30.5 

31.1 

31.6 

8.1 

13.3 

8 

kHz 

0.3 

0.3 

0.6 

0.6 

0.5 

0.0 

0.0 

16 

kHz 

1.2 

1.0 

0.0 

0.3 

0.4 

0.0 

0.0 

Chinchilla  T0i9 


0.125 

kHz 

0.0 

5.7 

4.1 

4.1 

4.6 

0.0 

4.6 

0.25 

kHz 

0.0 

0.5 

1.1 

1.1 

0.9 

0.0 

0.0 

0.5 

kHz 

0.3 

24.1 

24.1 

20.2 

22.8 

0.1 

0.2 

1 

kHz 

19.3 

89.6 

87.1 

63.7 

00.1 

16.8 

16.2 

2 

kHz 

26.2 

94.2 

92.3 

87.5 

91.3 

23.6 

28.6 

4 

kHz 

0.3 

80.7 

83.1 

72.4 

78.7 

0.1 

0.0 

8 

kHz 

0.7 

57.1 

47.4 

57.7 

54.1 

0.1 

0.0 

16 

kHz 

0.3 

1.5 

3.1 

0.9 

1.8 

0.0 

0.0 

Chinchilla  T020 


0.125 

kHz 

0.7 

4.5 

6.2 

14.6 

8.4 

0.0 

0.0 

0.25 

kHz 

0.4 

3.8 

1.6 

1.6 

2.3 

0.0 

0.0 

0.5 

kHz 

0.0 

0.9 

1.6 

2.9 

1.8 

0.0 

O.U 

1 

kHz 

1.7 

89.8 

90.1 

84.0 

88.0 

0.4 

0.3 

2 

kHz 

0.4 

79.8 

81.1 

62.5 

74.5 

0.0 

3.3 

4 

kHz 

4.2 

6.9 

8.6 

6.9 

7.5 

2.6 

1.9 

8 

kHz 

0.8 

1.3 

0.6 

0.3 

0.7 

0.2 

0.0 

16 

kHz 

0.0 

1.1 

1.4 

2.5 

1.7 

0.0 

0.0 

27C 


2450  Hz  center  frequency,  144  dB  peak  SPL 


Percent  sensory  cell  losses  over  octave  band  frequencies 


1st  row 

2nd  row 

3rd  row 

Comb. 

Inner 

outer 

outer 

outer 

outer 

Inner 

Outer 

hai  r 

hai  r 

hair 

hai  r 

hair 

pillar 

pillar 

cells 

cells 

cells 

cells 

cells 

cells 

cells 

Chinchilla  T037 

125 

kHz 

0.7 

4.8 

8.0 

19.7 

10.8 

0.0 

0.0 

.25 

kHz 

4.8 

1.5 

4.2 

13.4 

6.4 

0.0 

0.0 

0.5 

kHz 

5.2 

46.0 

50.6 

31.9 

42.8 

3.5 

17.4 

1 

kHz 

60.5 

100.0 

100.0 

100.0 

100.0 

55.9 

58.4 

2 

kHz 

9.7 

99.3 

92.7 

85.5 

92.5 

0.0 

0.9 

4 

kHz 

13.2 

99.0 

98.7 

80.8 

92.8 

0.9 

5 . 6 

8 

kHz 

3.8 

40.4 

40.4 

18.8 

33.2 

0.0 

0.0 

16 

kHz 

0.0 

1.2 

1.9 

0.9 

1.3 

0.0 

0.0 

Chinchilla  T046 

125  kHz  4.5 

2.2 

8.0 

21.7 

10.6 

0.0 

0.0 

.25  kHz 

0.8 

1.2 

0.3 

2.9 

1.5 

0.0 

0.0 

0.5  kHz 

0,4 

1.9 

7.1 

15.0 

8.0 

0.0 

0.3 

1  kHz 

10.6 

91.0 

79.1 

76.3 

82.1 

10.1 

17.1 

2  kHz 

8.0 

90.6 

73.9 

46.1 

70.2 

11,8 

17.7 

4  kHz 

0.8 

19.7 

18.7 

14.0 

17.5 

0.6 

1 . 3 

8  kHz 

0.0 

0,6 

0.0 

1.0 

0.5 

0.0 

0.0 

16  kHz 

1.2 

2.4 

0.3 

3.4 

2.0 

0.2 

0.0 

Group  means 

125 

kHz 

1.18 

3.54 

6.42 

14.44 

8.13 

u .  00 

1.44 

.25 

kHz 

1.20 

2.06 

2.10 

4.76 

2.97 

O.OC 

0.00 

0.5 

kHz 

1.18 

14.70 

16.80 

14.84 

15.45 

0.72 

3.58 

1 

kHz 

18.82 

83.56 

80.54 

71,04 

78.38 

16.64 

18.52 

2 

kHz 

9.36 

78.56 

73.72 

60.48 

70.92 

7.08 

10.16 

4 

kHz 

5.62 

47.92 

47.92 

41.04 

45.63 

2.46 

4,42 

8 

kHz 

1.12 

19.94 

17.80 

15.68 

17.81 

0.06 

0.00 

16 

kHz 

0.54 

1 .  M 

1.34 

1.60 

1.46 

0.04 

0.00 

277 


2450  Hz  center  frequency,  144  dB  peak  SPL 
Percent  sensory  cell  losses  over  octave  band  frequencies 


1st  row 

2nd  row 

3rd  row 

Comb. 

Inner 

outer 

outer 

outer 

outer 

Inner 

Outer 

hair 

hair 

hair 

hair 

hai  r 

pillar 

pillar 

cells 

cells 

cells 

oells 

cells 

cells 

cells 

Group  standard 

deviat 

ions 

0.125 

kHz 

1.89 

2.13 

1.64 

6.94 

2.73 

0.00 

2.09 

0.25 

kHz 

2.04 

1.42 

1.61 

5.04 

2.19 

0.00 

0.00 

-0 . 5 

kHz 

2.25 

20.13 

21.11 

12.00 

17.55 

1.55 

7.73 

1 

kHz 

24.40 

20.67 

20.50 

25.86 

21.93 

23.05 

23.72 

2 

kHz 

10.16 

28.67 

26.44 

28.02 

26.95 

10.55 

12.52 

4 

kHz 

5.63 

39.93 

40.37 

33.76 

37.98 

3.29 

5.38 

8 

kHz 

1.53 

26.96 

23.96 

24.77 

24.70 

0.09 

0.00 

16 

kHz 

0.61 

0.57 

1.25 

1.30 

0.63 

0.09 

0.00 
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Surmary  data  for  the  group  exposed  to: 


3550  Hz  center  frequency,  124  dB  peak  SPL 


Animal  # 

T023 

- 

Con^jleted  the  entire  protocol 

T052 

- 

Conpleted  the  entire  protocol 

T054 

- 

Ccaipleted  tdie  entire  protocol 

T072 

- 

Conpleted  the  entire  protocol 

T073 

- 

Cratpleted  the  entire  protocol 

T104 

- 

Conpleted  the  entire  protocol 

284 


3550  Hz  center  frequency,  124  dB  peak  SPL 
Preexposure  thresholds  (dB  SPL) 


AninBl\kHz  0.1 

0.2 

0.5 

1.0 

1.4 

2.0 

2.8 

4.0 

5.7 

8.0 

T023 

25.0 

8.0 

-2.0 

-2.0 

-1.0 

1.0 

-5.0 

3.0 

2.0 

9.0 

T052 

23.0 

8.0 

0.0 

-4.0 

-3.0 

1.0 

-1.0 

1.0 

2.0 

1.0 

T054 

24.0 

7.0 

1.0 

1.0 

2.0 

4.0 

-4.0 

0.0 

-1.0 

4.0 

T072 

24.0 

3.0 

5.0 

1.0 

2.0 

0.0 

2.0 

0.0 

5.0 

3.0 

T073 

19.0 

6.0 

4.0 

2.0 

1.0 

1.0 

1.0 

1.0 

4.0 

1.0 

T104 

21.0 

6.0 

4.0 

2.0 

3.0 

3.0 

3.0 

1.0 

0.0 

5.0 

Mean 

22.7 

6.3 

2.0 

0.0 

0.7 

1.7 

-0.7 

1.0 

2.0 

3.8 

S.D. 

2.3 

1.9 

2.8 

2.5 

2.3 

1.5 

3.3 

1.1 

2.3 

3.0 

Postexposure 

thresholds  I 

[dB  SPL) 

Aniinal\kHz  0.1 

0.2 

0.5 

1.0 

1.4 

2.0 

2.8 

4.0 

5.7 

8.0 

T023 

28.0 

11.0 

3.0 

3.0 

4.0 

2.0 

4.0 

4.0 

7.0 

8.0 

TO  52 

23.0 

9.2 

3.2 

5.2 

2.2 

2.2 

2.2 

10.2 

3.2 

4.2 

T054 

26.0 

11.0 

1.0 

5.0 

8.0 

2.0 

2.0 

4.0 

5.0 

4.0 

T072 

24.6 

1.6 

5.6 

1.6 

2.6 

0.6 

0.6 

0.6 

3.6 

0.6 

T073 

18.0 

13.0 

1.0 

1.0 

0.0 

4.0 

4.0 

0.0 

7.0 

10.0 

T104 

24.0 

11.0 

5.0 

1.0 

2.0 

4.0 

-2.0 

6.0 

5.0 

10.0 

Mean 

23.9 

9.5 

3.1 

2.8 

3.1 

2.5 

1.8 

4.1 

5.1 

6.1 

S.D. 

3.4 

4.0 

1.9 

1.9 

2.7 

1.3 

2.3 

3.7 

1.6 

3.8 

Permanent 

threshold 

shift 

(dB) 

Animal\kHz  0.1 

0.2 

0.5 

1.0 

1.4 

2.0 

2.8 

4.0 

5.7 

8.0 

T023 

3.0 

3.0 

5.0 

5.0 

5.0 

1.0 

9.0 

1.0 

5.0 

-1.0 

T052 

0.0 

1.2 

3.2 

9.2 

5.2 

1.2 

3.2 

9.2 

1.2 

3.2 

T054 

2.0 

4.0 

0.0 

4.0 

6.0 

-2.0 

6.0 

4.0 

6.0 

0.0 

T072 

0.6 

-1.4 

0.6 

0.6 

0.6 

0.6 

-1.4 

0.6 

-1.4 

-2.4 

T073 

-1.0 

7.0 

-3.0 

-1.0  - 

-1.0 

3.0 

3.0 

-1.0 

3.0 

9.0 

T104 

3.0 

5.0 

1.0 

-1.0  - 

-1.0 

1.0 

-5.0 

5.0 

5.0 

5.0 

Mean 

1.3 

3.1 

1.1 

2.8 

2.5 

0.8 

2.5 

3.1 

3.1 

2.3 

S.D. 

1.7 

3.0 

2.8 

4.0 

3.3 

1.6 

5.0 

3.7 

2.8 

4.3 

Temporary  Threshold  Shift  (dB) :  3550  Hz  center  frequency,  124  dB  peak  SPL 
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Temporary  Threshold  Shift  (dB) :  3550  Hz  center  frequency,  124  dB  peak  SPL 
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3550  Hz  center  frequency,  124  dB  peak  SPL 


Total  number  of  cochlear  sensory  cells  missing 


1st  row 

2nd  row 

3rd  row 

Total 

Animal 

Inner 

outer 

outer 

outer 

outer 

number 

hair 

hai  r 

hair 

hair 

hair 

cells 

cells 

cells 

cells 

cells 

TO  2  3 

2 

19 

19 

42 

80 

T052 

9 

25 

43 

88 

156 

T054 

19 

174 

135 

209 

518 

T072 

13 

25 

28 

59 

112 

T073 

6 

33 

36 

43 

112 

T104 

101 

239 

295 

344 

878 

Group  mean 

25 

309 

S.D. 

38 

323 

S.E. 

15 

132 

Total  sensory  cell  losses  over 

octave  band 

lengths  of  the 

cochlea  centered  at  the 

frequencies 

indicated 

Octave  band 

Inner 

Outer 

center 

hair 

hair 

frequency 

cells 

cells 

Group  means 

0.125  kHz 

0.8 

36.5 

0.25  kHz 

0.7 

26.5 

0.5  kHz 

0.3 

19.7 

1  kHz 

4.2 

40.0 

2  kHz 

1.7 

26.3 

4  kHz 

1.2 

14.5 

8  kHz 

15.0 

120.7 

16  kHz 

1.2 

25.2 

Standard  deviations 

0.125  kHz 

0.8 

13.6 

0.25  kHz 

0.8 

17.3 

0.5  kHz 

0.5 

15.7 

1  kHz 

5.8 

47.5 

2  kHz 

1.4 

31.7 

4  kHz 

2.0 

10.4 

8  kHz 

35.3 

248.0 

16  kHz 

1.5 

21.1 
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3550  Hz  center  frequency,  124  dB  peak  SPL 


Total  sensory  cell  losses  over  octave  hand  frequencies 


1st  row 

2nd  row 

3rd  row 

Comb . 

Inner 

outer 

outer 

outer 

outer 

Inner 

Outer 

hair 

hair 

hair 

hair 

hair 

pillar 

pillar 

cells 

cells 

cells 

cells 

cells 

cells 

cells 

Chinchilla  T023 


0.125 

kHz 

0 

1 

5 

11 

17 

0 

0 

0.25 

kHz 

0 

4 

4 

17 

25 

0 

0 

0.5 

kHz 

0 

1 

3 

8 

12 

0 

0 

1 

kHz 

0 

8 

0 

1 

9 

0 

0 

2 

kHz 

1 

0 

0 

2 

0 

0 

4 

kHz 

0 

2 

5 

3 

10 

0 

0 

8 

kHz 

1 

1 

1 

1 

3 

1 

0 

16 

kHz 

0 

0 

1 

1 

2 

0 

0 

TOTALS 

2 

19 

19 

42 

80 

1 

0 

Chinchilla 

T052 

0.125 

kHz 

1 

2 

7 

29 

38 

0 

0 

0.25 

kHz 

2 

5 

6 

9 

20 

0 

0 

0.5 

kHz 

1 

6 

11 

5 

22 

0 

0 

1 

kHz 

1 

» 

5 

17 

25 

0 

0 

2 

kHz 

0 

2 

0 

18 

20 

0 

0 

4 

kHz 

0 

2 

1 

4 

7 

0 

0 

8 

kHz 

1 

X 

0 

1 

1 

2 

0 

0 

16 

kHz 

5 

5 

12 

5 

22 

0 

0 

TOTALS 

9 

25 

43 

88 

156 

0 

0 

Chinchilla 

T054 

0.125  kHz 

1 

5 

13 

38 

56 

0 

0 

0.25  kHz 

0 

10 

6 

45 

61 

0 

0 

0 , 5  kHz 

1 

16 

10 

24 

50 

0 

0 

1  kHz 

15 

40 

45 

48 

133 

35 

30 

2  kHz 

2 

12 

7 

16 

35 

1 

0 

4  kHz 

0 

14 

4 

17 

35 

0 

0 

8  kHz 

0 

54 

23 

12 

89 

0 

0 

16  kHz 

0 

23 

27 

9 

59 

0 

0 

TOTALS 

19 

174 

135 

209 

518 

36 

30 

3550  Hz  center  frequency,  124  dB  peak  SPL 


Total  sensory  cell  losses  over  octave  band  frequencies 


1st  row 

2nd  row 

3rd  row 

Comb. 

Inner 

outer 

outer 

outer 

outer 

Inner 

Outer 

hair 

hair 

hair 

hair 

hair 

pillar 

pillar 

cells 

cells 

cells 

cells 

cells 

cells 

cells 

Chinchilla  T072 


0.125  kHz  2  5  7  26  38  1  0 

0.25  kHz  1  8  1  6  15  0  0 

0.5  kHz  0  3  7  6  16  0  0 

1  kHz  3  4  3  8  15  0  1 

2  kHz  4  0  0  3  3  0  0 

4  kHz  2  2  3  3  8  0  0 

SkHzl  1  1  3  5  0  0 

16  kHz  0  2  6  4  12  0  0 

TOTALS  13  25  28  59  112  1  1 


Chinchilla  T073 


0.125  kHz  1  5  6  15  26  0  0 

0.25  kHz  0  6  10  6  22  0  0 

0.5kHz0  2  4  3  9  0  0 

1  kHz  0  3  3  6  12  0  0 

2  kHz  2  8  1  3  12  1  0 

4  kHz  0  4  5  4  13  0  0 

8kHz  0  1  0  2  3  0  0 

16  kHz  3  4  7  4  15  2  3 

TOTALS  6  33  36  43  112  3  3 


Chinchilla  T104 


0.125 

kHz 

0 

4 

16 

24 

44 

0 

0 

0.25 

kHz 

1 

4 

2 

10 

16 

0 

0 

0.5 

kHz 

0 

1 

2 

6 

9 

0 

0 

1 

kHz 

6 

3 

15 

28 

46 

0 

0 

2 

kHz 

1 

24 

31 

31 

86 

0 

8 

4 

kHz 

5 

5 

6 

3 

14 

0 

0 

8 

kHz 

87 

191 

211 

220 

622 

149 

94 

16 

kHz 

1 

7 

12 

22 

41 

0 

0 

TOTALS 

101 

239 

295 

344 

878 

149 

102 
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3550  Hz  center  frequency,  124  dB  peak  SPL 


Total  sensory  cell  losses  over  octas  band  frequencies 


1st  row 

2nd  row 

3rd  row 

Comb. 

Inne  r 

outer 

outer 

outer 

outer 

Inner 

Outer 

hair 

hair 

hair 

hair 

hair 

pillar 

pillar 

cells 

cells 

cells 

cells 

cells 

cells 

cells 

Group  means 

0.125  kHz  0.8 

3.7 

9.0 

23.8 

36.5 

0.2 

0.0 

0.25 

kHz 

0.7 

6.2 

4.8 

15.5 

26.5 

0.0 

0.0 

0.5 

kHz 

0.3 

4.8 

6.2 

8.7 

19.7 

0.0 

0.0 

1 

kHz 

4.2 

10.2 

11.8 

18.0 

40.0 

5.8 

5.2 

2 

kHz 

1.7 

8.0 

6.5 

11.8 

26.3 

0.3 

1.3 

4 

kHz 

1.2 

4.8 

4.0 

5.7 

14.5 

0.0 

0.0 

8 

kHz 

15.0 

41.3 

39.5 

39.8 

120.7 

25.0 

15.7 

16 

kHz 

1.2 

6.8 

10.8 

7.5 

25.2 

0.3 

0.5 

TOTALS 

25.0 

85.8 

92.7 

130.8 

309.3 

31.7 

22.7 

Group  standard 

deviations 

0.125 

kHz 

0.8 

1.8 

4.4 

9.7 

13.6 

0.4 

0.0 

0.25 

kHz 

0.8 

2.4 

3.3 

15.0 

17.3 

0.0 

0.0 

0.5 

kHz 

0.5 

5.8 

3.8 

7.7 

15.7 

0.0 

0.0 

1 

kHz 

5.8 

14.7 

17.0 

17.5 

47.5 

14.3 

12.2 

2 

kHz 

1.4 

9.0 

12.3 

12.0 

31.7 

0.5 

3.3 

4 

kHz 

2.0 

4.7 

1.8 

5.6 

10.4 

0.0 

0.0 

8 

kHz 

35.3 

76.4 

84.5 

88.4 

248.0 

60.7 

38.4 

16 

kHz 

1.5 

8.3 

8.9 

7.6 

21.1 

0.8 

1.2 

TOTALS 

37.7 

95.8 

107.7 

121.8 

322.8 

59.1 

40.6 

293 


3550  Hz  center  frequency,  124  dB  peak  SPL 

Percent  sensory  cell  losses  over  octave  band  frequencies 

1st  row  2nd  row  3rd  row  Comb. 

Inner  outer  outer  outer  outer  inner  Outer 

hair  hair  hair  hair  hair  pillar  pillar 

cells  cells  cells  cells  cells  cells  cells 


Chinchilla  T023 


0.125  kHz  0.0  0.5  2.5  5.6  2.9  0.0  0.0 

0.25  kHz  0.0  1.1  1.1  5.0  2.4  0.0  0.0 

0.5  kHz  0.0  0.2  0.8  2.3  1.1  0.0  0.0 

1  kHz  0.0  2.4  0.0  0.3  0.9  0.0  0.0 

2  kHz  0.4  0.6  0.0  0.0  0.2  0.0  0.0 

4  kHz  0.0  0.6  1.5  0.9  1.0  0.0  0.0 

8  kHz  0.3  0.3  0.3  0.3  0.3  0.1  0.0 

16  kHz  0.0  0.0  0.3  0.3  0.2  0.0  0.0 


Chinchilla  T052 


0.125 

kHz 

0.6 

1.0 

3.6 

15.1 

6.6 

0.0 

0.0 

0.25 

kHz 

0.7 

1.4 

1.7 

2.6 

1.9 

0.0 

0.0 

0.5 

kHz 

0.3 

1.7 

3.2 

1.4 

2.1 

0.0 

0.0 

1 

kHz 

0.4 

0.9 

1.5 

5.2 

2.5 

0.0 

0.0 

2 

kHz 

0.0 

0.6 

0.0 

5.5 

2.0 

0.0 

0.0 

4 

kHz 

0.0 

0,6 

0.3 

1.2 

0.7 

0.0 

0.0 

8 

kHz 

0.3 

0.0 

0.3 

0.3 

0.2 

0.0 

0.0 

16 

kHz 

1.1 

1,5 

3.7 

1.5 

2.2 

0.0 

0.0 

Chinchilla  T054 


0.125 

kHz 

0.6 

2.6 

6.7 

19.7 

9.7 

0.0 

0.0 

0.25 

kHz 

0.0 

2.9 

1.7 

13.3 

6.0 

0.0 

0.0 

0.5 

kHz 

0.3 

4.7 

2.9 

7.1 

4.9 

0.0 

0.0 

1 

kHz 

6.0 

12.5 

14.0 

15.0 

13.8 

6.7 

9.3 

2 

kHz 

0.8 

3.6 

2.1 

4.8 

3.5 

0.1 

n  n 

4 

kHz 

0.0 

4.2 

1.2 

5.2 

3.5 

0.0 

0.0 

8 

kHz 

0.0 

16.5 

7.0 

3.6 

9.0 

0.0 

0.0 

16 

kHz 

0.0 

7.8 

9.2 

3.0 

6.7 

0,0 

0.0 
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3550 

Hz  center  frequency, 

124  dB  peak  SPL 

Percent  sensory 

cell  losses  over 

octave 

band  frequencies  1 

1st  row  2nd  row 

3rd  row  Comb. 

Inner 

outer 

outer 

outer 

outer 

Inner 

Outer 

hai  r 

hair 

hair 

hai  r 

hair 

pillar 

pillar 

cells 

♦ 

cells 

cells 

cells 

cells 

cells 

cells 

'  Chinchilla  T072 

•  0.125  kHz  1.4 

2.8 

3.9 

14.6 

7.1 

0.3 

0.0 

0.25  kHz  0.4 

2.5 

0.3 

1.9 

1.6 

0.0 

0.0 

0.5  kHz  0.0 

0.9 

2.2 

1.9 

1.7 

0.0 

0.0 

1  kHz  1.3 

1.3 

1.0 

2.7 

1.7 

0.0 

0.3 

2  kHz  1.7 

0.0 

0.0 

0.9 

0.3 

0.0 

0.0 

4  kHz  0.8 

0.6 

0.9 

0.9 

0.8 

0.0 

0.0 

8  kHz  0.4 

0.3 

C.3 

1.0 

0.5 

0.0 

0.0 

16  kHz  0.0 

0.7 

2.1 

1.4 

1.4 

0.0 

0.0 

Chinchilla  T073 

0.125  kHz  0 . 7 

2.6 

3.1 

7.9 

4.5 

0.0 

0.0 

0.25  kHz  0.0 

1.8 

3.0 

1.8 

2.2 

0.0 

0.0 

0 . 5  kHz  0 . 0 

0.6 

1.2 

0.9 

0.9 

0.0 

u .  0 

1  kHz  0.0 

0.9 

0.9 

1.9 

1.2 

0.0 

0.0 

2  kHz  0.8 

2.5 

0.3 

0.9 

1.2 

0.1 

0.0 

4  kHz  0.0 

1.2 

1.5 

1.2 

1.3 

0.0 

0.0 

8  kHz  0.0 

0.3 

0.0 

0.6 

0.3 

0.0 

0.0 

16  kHz  1.2 

1.3 

2.2 

1.3 

1.6 

0.4 

0.9 

Chinchilla  T104 

0.125  kHz  0.0 

2.2 

8.9 

13.4 

8.2 

0.0 

0.0 

0.25  kHz  0 . 4 

1.2 

0.6 

3.1 

1.6 

0.0 

0.0 

0 . 5  kHz  0 . 0 

0.3 

0.6 

1.9 

0.9 

0.0 

0.0 

1  kHz  2.5 

1.0 

5.0 

9.3 

5.1 

0.0 

0.0 

2  kHz  0.4 

7.8 

10.1 

10.1 

9.3 

0.0 

2.6 

4  kHz  2.0 

1.6 

1.9 

0.9 

1.5 

0.0 

0.0 

8  kHz  35.3 

62.6 

69.1 

72.1 

67.9 

30.2 

30.8 

16  kHz  0.4 

2.5 

4.3 

7.9 

4.9 

0.0 

0.0 
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3550  Hz  center  frequency,  124  dB  peak  SPL 
Percent  sensory  cell  losses  over  octave  band  frequencies 


1st  row 

2nd  row 

3rd  row 

Comb. 

Inner 

outer 

outer 

outer 

outer 

Inner 

Outer 

hai  r 

hair 

hair 

hair 

hair 

pillar 

pillar 

cells 

cells 

cells 

cells 

cells 

cells 

cells 

Group  means 

0.125  kHz 

0.55 

1.95 

4.78 

12.72 

6.48 

0.05 

0.00 

0.25  kHz 

0.25 

1.82 

1.40 

4.62 

2.61 

0.00 

0.00 

0.5  kHz 

0.10 

1.40 

1.82 

2.58 

1.93 

0.00 

0.00 

1  kHz 

1.70 

3.17 

3.73 

5.73 

4.21 

1.12 

1.60 

2  kHz 

0.68 

2.52 

2.08 

3.70 

2.77 

0.03 

0.43 

4  kHz 

0.47 

1.47 

1.22 

1.72 

1.47 

0.00 

0.00 

8  kHz 

6.05 

13.33 

12.83 

12.98 

13.05 

5.05 

5.13 

16  kHz 

0.45 

2.30 

3.63 

2.57 

2.83 

0.07 

0.15 

Group  standard 

deviations 

0.125 

kHz 

0.52 

0.96 

2.48 

5.14 

2.46 

0.12 

0.00 

0.25 

kHz 

0.29 

0.74 

0.97 

4.41 

1.67 

0.00 

0.00 

0.5 

kHz 

0.15 

1.70 

1.11 

2.26 

1.53 

0.00 

0.00 

1 

kHz 

2.31 

4.61 

5.32 

5.52 

4.95 

2.74 

3.77 

2 

kHz 

0.58 

2.92 

4.01 

3.87 

3.44 

0.05 

1.06 

4 

kHz 

0.82 

1.40 

0.56 

1.71 

1.05 

0.00 

0.00 

8 

kHz 

14.33 

25.00 

27.70 

28.99 

27.11 

12.32 

12.57 

16 

kHz 

0.56 

2.82 

3.06 

2.75 

2.44 

0.16 

0.37 
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Summary  data  for  the  group  exposed  to: 
3550  Hz  center  frequency,  129  dB  peak  SPL 


Animal  # 

P46 

- 

Completed  the  entire  protocol 

P53 

- 

Corr^>leted  the  entire  protocol 

S07 

- 

Completed  the  entire  protocol 

S08 

- 

Completed  the  entire  protocol 

Sll 

- 

Completed  the  entire  protocol 

S20 

- 

Completed  the  entire  protocol 
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3550  Hz  center  frequency,  129  dB  peak  SPL 


PteexpoGure  thresholds  (dB  SPL) 


Animal\kHz  0.1 

0.2 

0.5 

1.0 

1.4 

2.0 

2.8 

4.0 

5.7 

8.0 

P46 

26.0 

11.0 

-1.0 

-1.0 

-2.0 

-2.0 

-2.0 

-2.0 

-1.0 

8.0 

P53 

18.0 

13.0 

1.0 

1.0 

-4.0 

2.0 

0.0 

0.0 

3.0 

6.0 

S07 

26. U 

7.0 

-1.0 

0.0 

2.0 

0.0 

2.0 

2.0 

3.0 

6.0 

SOS 

25.0 

4.0 

4,0 

2.0 

5.0 

-1.0 

3.0 

1.0 

2.0 

3.0 

Sll 

23.0 

10.0 

0.0 

2.0 

1.0 

3.0 

1.0 

1.0 

0.0 

7.0 

S20 

24.0 

3.0 

5.0 

1.0 

4.0 

0.0 

2.0 

2.0 

3.0 

2.0 

Mean 

23.7 

8.0 

1.3 

0.8 

1.0 

0.3 

1.0 

0.7 

1.7 

5.3 

S.D. 

3.0 

4.0 

2.6 

1.2 

3.5 

1.9 

1.8 

1.5 

1.8 

2.3 

Postexposure 

thresholds  i 

[dB  SPL) 

Animal\kHz 

!  0.1 

0.2 

0.5 

1.0 

1.4 

2.0 

2.8 

4.0 

5.7 

8.0 

P46 

33.0 

22.0 

8.0 

18.0 

17.0 

13.0 

23.0 

15.0 

20.0 

13.0 

P53 

25.0 

20.0 

12.0 

18.0 

21.0 

19.0 

21.0 

23.0 

16.0 

15.0 

S07 

27.8 

10.8 

4.8 

4.8 

1.8 

3.8 

3.8 

9.8 

4.8 

11.8 

SOS 

39.0 

24.0 

28.0 

28.0 

31.0 

25.0 

25.0 

25.0 

24.0 

23.0 

Sll 

24.6 

7.6 

5.6 

5.6 

4.6 

6.6 

4.6 

4.6 

9.6 

10.6 

S20 

32.0 

19.0 

21.0 

19.0 

22.0 

18.0 

18.0 

14.0 

19.0 

14.0 

Mean 

30.2 

17.2 

13.2 

15.6 

16.2 

14.2 

15.9 

15.2 

15.6 

14.6 

S.D. 

5.5 

6.5 

9.4 

8.9 

11.1 

8.0 

9.4 

7.7 

7.1 

4.4 

Permanent 

threshold  shift 

(dB) 

Aniinal\kHz  0.1 

0.2 

0.5 

1.0 

1.4 

2.0 

2.8 

4.0 

5.7 

8.0 

P46 

7.0 

11.0 

9.0 

19.0 

19.0 

15.0 

25.0 

17.0 

21.0 

5.0 

P53 

7.0 

7.0 

11.0 

17.0 

25.0 

17.0 

21.0 

23.0 

13.0 

9.0 

S07 

1.8 

3.8 

5.8 

4.8 

-0.2 

3.8 

1.8 

7.8 

1.8 

5.8 

SOS 

14.0 

20.0 

24.0 

26.0 

26.0 

26.0 

22.0 

24.0 

22.0 

20.0 

Sll 

1.6 

-2.4 

5.6 

3.6 

3.6 

3.6 

3.6 

3.6 

9.6 

3.6 

S20 

8.0 

16.0 

16.0 

18.0 

18.0 

18.0 

16.0 

12.0 

16.0 

12.0 

Mean 

6.6 

9.2 

11.9 

14.7 

15.2 

13.9 

14.9 

14.6 

13.9 

9.2 

S.D. 

4.6 

8.2 

7.1 

8.8 

11.0 

8.7 

9.9 

8.2 

7.6 

6.1 
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Temporary  Threshold  Shift  (dB) :  3550  Hz  center  frequency,  129  dB  peak  SPL 
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Temporary  Threshold  Shift  (dB) :  355C  Hz  center  frequency,  129  dB  peak  SPI 
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Temporary  Threshold  Shift  (dB) ;  3550  Hz  center  frequency,  129  dB  peak  SPL 
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3550  Hz  center  frequency,  129  dB  peak  SPL 


Total  number  of  cochlear  sensory  cells  missing 


1st  row 

2nd  row 

3rd  row 

Total 

Animal 

Inner 

outer 

outer 

outer 

outer 

numbe  r 

hai  r 

hair 

hair 

hair 

hair 

cells 

cells 

cells 

cells 

cells 

P46 

7 

23 

■  57 

61 

141 

P53 

62 

104 

142 

238 

484 

S07 

22 

98 

109 

92 

299 

SOS 

78 

651 

667 

571 

1889 

Sll 

8 

33 

34 

58 

12'' 

S20 

9 

19 

27 

42 

88 

Group  mean 

31 

504 

S.D. 

31 

694 

S.E. 

13 

283 

Total  sensory  cell  losses  over  octave  band  lengths  of  the 
cochlea  centered  at  the  frequencies  indicated 


Octave  band 

Inner 

Outer 

center 

hair 

hair 

frequency 

cells 

cells 

Gr  lup  means 


0.125  kHz 

1.3 

47.5 

0.25  kHz 

1.0 

14.3 

0.5  kHz 

1.0 

10.0 

1  kHz 

4.5 

104.8 

2  kHz 

15.2 

184.8 

4  kHz 

3.0 

85.0 

8  kHz 

4.C 

40.7 

16  kHz 

1.0 

17.2 

Standard  deviations 


0.125  kHz 

1.2 

27.8 

0.25  kHz 

1.5 

6.7 

0.5  kHz 

0.9 

6.0 

1  kHz 

9.6 

178.4 

2  kHz 

21.8 

338.1 

4  kHz 

3.2 

193.0 

8  kHz 

4.7 

56.4 

16  kHz 

0.9 

10.4 
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3550  Hz  center  frequency,  129  dB  peak  SPL 


Total  sensory  cell  losses  over  octave  band  frequencies 


1st  row 

2nd  row 

3rd  row 

Comb. 

Inner 

outer 

outer 

outer 

outer 

Inner 

Outer 

hair 

hair 

hair 

hair 

hair 

pillar 

pilla 

cells 

cells 

cells 

cells 

cells 

cells 

cells 

Chinchilla 

P46D 

0.125  kH^ 

2 

10 

38 

47 

95 

0 

0 

0.25  kHz 

1 

2 

0 

4 

6 

0 

0 

0.5  kHz 

0 

2 

4 

1 

7 

0 

0 

1  kHz 

0 

6 

2 

1 

9 

C 

0 

2  kHz 

0 

1 

4 

1 

6 

0 

0 

4  kHz 

2 

0 

2 

0 

2 

0 

0 

8  kHz 

0 

2 

2 

1 

5 

0 

0 

16  kHz 

2 

0 

5 

6 

11 

0 

0 

TOTALS 

7 

23 

57 

61 

141 

0 

0 

Chinchilla 

P53D 

0.125  kHz 

2 

.  1 

6 

39 

46 

0 

0 

0.25  kHz 

4 

4 

5 

10 

19 

0 

0 

0.5  kHz 

2 

1 

4 

14 

19 

0 

0 

1  kHz 

1 

17 

49 

80 

146 

0 

1 

2  kHz 

39 

52 

55 

63 

170 

64 

51 

4  kHz 

9 

8 

0 

1 

9 

0 

0 

8  kHz 

5 

12 

13 

18 

43 

7 

7 

16  kHz 

0 

9 

10 

13 

32 

0 

0 

TOTALS 

62 

104 

142 

238 

484 

71 

59 

Chinchilla 

S07D 

0.125  kHz 

0 

0 

^  0 

10 

20 

4 

0 

0.25  kHz 

1 

10 

5 

1 

16 

1 

0 

0.5  kHz 

0 

2 

8 

2 

12 

1 

0 

1  kHz 

1 

3 

3 

7 

13 

0 

0 

2  kHz 

4 

18 

17 

17 

52 

2 

11 

4  kHz 

1 

2 

4 

0 

6 

0 

1 

8  kHz 

13 

50 

52 

49 

151 

27 

12 

16  kHz 

2 

13 

10 

6 

29 

2 

2 

TOTALS 

22 

98 

109 

92 

299 

37 

26 
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3550  Hz  center  frequency,  129  dB  peak  SPL 


Total  sensory  cell  losses  over  octave  band  frequencies 


1st  row 

2nd  row 

3rd  row 

Comb . 

Inner 

outer 

outer 

outer 

outer 

Inner 

Outer 

hair 

hair 

hair 

hai  r 

hair 

pillar 

pillar 

cells 

cells 

cells 

cells 

cells 

cells 

cells 

Chinchilla  S08D 


0.125  kHz 

0 

3 

9 

28 

40 

0 

0 

0.25  kHz 

0 

2 

1 

6 

9 

0 

0 

0 . 5  kHz 

1 

0 

0 

4 

4 

0 

0 

1  kHz 

24 

184 

187 

80 

451 

66 

56 

2  kHz 

47 

297 

292 

274 

863 

124 

77 

4  kHz 

4 

144 

166 

169 

479 

8 

8 

8  kHz 

1 

18 

9 

6 

33 

0 

0 

16  kHz 

1 

3 

3 

4 

10 

0 

0 

TOTALS 

78 

651 

667 

571 

1889 

198 

141 

Chinchilla 

SllD 

0.125 

kHz 

1 

6 

18 

37 

61 

0 

4 

0.25 

kHz 

0 

6 

0 

6 

12 

0 

0 

0.5 

kHz 

1 

3 

5 

6 

14 

10 

10 

1 

kHz 

1 

3 

0 

1 

4 

0 

0 

2 

kHz 

1 

6 

4 

1 

11 

0 

1 

4 

kHz 

1 

4 

3 

0 

7 

0 

0 

8 

kHz 

3 

3 

2 

1 

6 

0 

0 

16 

kHz 

0 

2 

2 

6 

10 

3 

0 

TOTALS 

8 

33 

34 

58 

125 

13 

15 

Chinchilla 

S20D 

0.125  kHz 

3 

2 

7 

14 

23 

1 

1 

0.25  kHz 

0 

3 

7 

14 

24 

0 

0 

0.5  kHz 

2 

3 

1 

0 

4 

0 

0 

1  kHz 

0 

1 

3 

2 

6 

0 

0 

2  kHz 

0 

2. 

3 

2 

7 

0 

0 

4  kHz 

1 

3 

1 

3 

7 

0 

0 

8  kHz 

2 

2 

2 

2 

6 

1 

0 

16  kHz 

1 

3 

3 

5 

11 

0 

1 

TOTALS 

9 

19 

27 

42 

88 

2 

2 

311 


35B0  Hz  center  frequency,  129  dB  peak  SPL 


Total  sensory  cell  losses  over  octave  band  frequencies 


1st  row 

2nd  row 

3rd  row 

Comb. 

Inner 

outer 

outer 

outer 

outer 

Inner 

Outer 

hair 

hair 

hai  r 

hair 

hair 

pillar 

pillar 

cells 

cells 

cells 

cells 

cells 

cells 

cells 

Group  means 

0.125  kHz 

1.3 

3.7 

14.7 

29.2 

47.5 

0.8 

0.8 

0.25  kHz 

1.0 

4.5 

3.0 

6.8 

14.3 

0.2 

0.0 

0.5  kHz 

1.0 

1.8 

3.7 

4.5 

10.0 

1.8 

1.7 

1  kHz 

4.5 

35.7 

40.7 

28.5 

104.8 

11.0 

9.5 

2  kHz 

15.2 

62.7 

62.5 

59.7 

184.8 

31.7 

23.3 

4  kHz 

3.0 

26.8 

29.3 

28.8 

85.0 

1.3 

1.5 

8  kHz 

4.0 

14.5 

13.3 

12.8 

40.7 

5.8 

3.2 

16  kHz 

1.0 

5.0 

5.5 

6.7 

17.2 

0.8 

0.5 

TOTALS 

31.0 

154.7 

172.7 

177.0 

504.3 

53.5 

40.5 

Group  Standard 

deviations 

0.125  kHz 

1.2 

3.7 

12.2 

14.7 

27.8 

1.6 

1.5 

0.25  kHz 

1.5 

3.1 

3.0 

4.6 

6.7 

0.4 

0.0 

0.5  kHz 

0.9 

1.2 

2.9 

5.1 

6.0 

4.0 

4.1 

1  kHz 

9.6 

72.9 

74.1 

40.0 

178.4 

26.9 

22.8 

2  kHz 

21.8 

116.4 

114.2 

107.7 

338.1 

51.9 

32.8 

4  kHz 

3.2 

57.5 

67.0 

68.7 

193.0 

3.3 

3.2 

8  kHz 

4.7 

18.6 

19.5 

18.9 

56.4 

10.7 

5.2 

16  kHz 

0.9 

4.9 

3.6 

3.2 

10.4 

1.3 

0.8 

TOTALS 

31.1 

246.0 

246.2 

205.9 

694.1 

75.6 

53.7 

3550  Hz  center  frequency,  129  dB  peak  SPL 
Percent  sensory  cell  losses  over  octave  band  frequencies 


1st  row  2nd  row  3rd  row  Comb. 


Inner 

outer 

outer 

outer 

outer 

Inner 

Outer 

hair 

hai  r 

hair 

hair 

hair 

pillar 

pillar 

cells 

cells 

cells 

cells 

cells 

cells 

cells 

Chinchilla  P46D 

1 


0.125 

kHz 

1.4 

5.4 

20.6 

25.5 

17.2 

0.0 

0.0 

0.25 

kHz 

0.4 

0.6 

0.0 

1.2 

0.6 

0.0 

0.0 

0.5 

kHz 

0.0 

0.6 

1.2 

0.3 

0.7 

0.0 

0.0 

1 

kHz 

0.0 

1.9 

0.6 

0.3 

0.9 

0.0 

0.0 

2 

kHz 

0.0 

0.3 

1.2 

0.3 

0.6 

0.0 

0.0 

4 

kHz 

0.8 

0.0 

0.6 

0.0 

0.2 

0.0 

0.0 

8 

kHz 

0.0 

0.6 

0.6 

0.3 

0.5 

0.0 

0.0 

16 

kHz 

0.8 

0.0 

1.7 

2.1 

1.3 

0.0 

0.0 

Chinchilla 

i  P53D 

0.125 

kHz 

1.5 

0.5 

3.4 

22.6 

8.8 

0.0 

0.0 

0.25 

kHz 

1.7 

1.3 

1.6 

3.3 

2.1 

0.0 

0.0 

0.5 

kHz 

0.8 

0.3 

1.3 

4.6 

2.1 

0.0 

0.0 

1 

kHz 

0.4 

5.9 

17.1 

27.9 

17.0 

0.0 

0.3 

2 

kHz 

17.9 

17.7 

18.7 

21.5 

19.3 

13.5 

17.4 

4 

kHz 

3 . 8 

2.7 

0.0 

0.3 

1.0 

0.0 

0.0 

8 

kHz 

2.1 

4.1 

4.4 

6.1 

4.9 

1.4 

2.3 

16 

kHz 

0.0 

3.3 

3.7 

4.8 

3.9 

0.0 

0.0 

Chinchilla 

[  S07D 

0.125 

kHz 

0.0 

0.0 

5.4 

5.4 

3.6 

1.4 

0.0 

0.25 

kHz 

0.4 

3.3 

1.5 

0.3 

1.6 

0.2 

0.0 

0.5 

kHz 

0.0 

0.6 

2.5 

0.6 

1.2 

0.1 

0.0 

1 

kHz 

0  4 

0.9 

0.9 

2.2 

1.3 

0.0 

0.0 

2 

kHz 

1.7 

5.7 

5.4 

5.4 

5.5 

0.3 

3.5 

4 

kHz 

0.4 

0.6 

1.2 

0.0 

0.6 

0.0 

0.3 

8 

kHz 

5.1 

16.0 

16.6 

15.7 

16.1 

5.3 

3.8 

16 

kHz 

0.8 

4.4 

3.3 

2.0 

3.2 

0.4 

0.6 

313 


3550  Hz  center  frequency,  129  dB  peak  SPL 


Percent  sensory  cell  losses  over  octave  band  frequencies 


1st  row 

2nd  row 

3rd  row 

Comb. 

Inner 

outer 

outer 

outer 

outer 

hair 

hair 

hair 

hair 

hair 

cells 

cells 

cells 

cells 

cells 

Inner  Outer 
pillar  pillar 
cells  cells 


Chinchilla  S08D 


0.125 

kHz 

0.0 

1.6 

4.8 

15.2 

7.2 

0.0 

0.0 

0.25 

kHz 

0.0 

0.6 

0.3 

1.8 

0.9 

0.0 

0.0 

0.5 

kHz 

0.4 

0.0 

0.0 

1.2 

0.4 

0.0 

0.0 

1 

kHz 

10.0 

59,9 

60.9 

26.0 

48.9 

13.3 

18.2 

2 

kHz 

20.1 

94.5 

92.9 

87.2 

91.5 

24.5 

24.5 

4 

kHz 

1.6 

45.8 

52.8 

53.8 

50.8 

1.5 

2.5 

8 

kHz 

0.3 

5.7 

2.8 

1.9 

3.5 

0.0 

0.0 

16 

kHz 

0.4 

1.0 

1.0 

1.4 

1.1 

0.0 

0.0 

r 


Chinchilla  SllD 


0.125 

kHz 

0.7 

3.2 

9.7 

20.1 

11.  J 

0.0 

2.1 

0.25 

‘'Hz 

0.0 

1.8 

0.0 

1.8 

1.2 

0.0 

0.0 

0,5 

rfz 

0.4 

0.9 

1.5 

1.8 

1.4 

1.9 

3.1 

1 

kHz 

0.4 

0.9 

0.0 

0.3 

0.4 

0.0 

0.0 

2 

kHz 

0.4 

1.9 

1.2 

0.3 

1.1 

0.0 

0.3 

4 

kHz 

0.4 

1,2 

0.9 

0.0 

0.7 

0.0 

0.0 

8 

kHz 

1.1 

0.9 

0.6 

0.3 

0.6 

0.0 

0.0 

16 

kHz 

0.0 

0.7 

0.7 

2.1 

1.2 

0.6 

0.0 

Chinchilla  S20D 


0.125 

kHz 

2.2 

1.1 

3.8 

7.7 

4.2 

0.3 

0.5 

0.25 

kHz 

0.0 

0.9 

2.2 

4.4 

2.5 

0.0 

0.0 

0.5 

kHz 

0.8 

0.9 

0.3 

0.0 

0.4 

0.0 

0.0 

1 

kHz 

0.0 

0.3 

1.0 

0.6 

0.6 

0.0 

0.0 

2 

kHz 

0.0 

0.6 

0.9 

0.6 

0.7 

0.0 

0.0 

4 

kHz 

0.4 

0.9 

0.3 

0.9 

0.7 

0.0 

0.0 

8 

kHz 

0.8 

0.6 

0.6 

0.6 

0.6 

0.2 

0.0 

16 

kHz 

0.4 

0.9 

0.9 

1.6 

1.1 

0.0 

0.3 
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3550  Hz  center  frequency,  129  dB  peak  SPL 
Percent  sensory  cell  losses  over  octave  band  frequencies 


1st  row 

2nd  row 

3rd  row 

Comb . 

Inner 

outer 

outer 

outer 

outer 

Inner 

Outer 

hair 

hair 

hair 

hair 

hair 

pillar 

pillar 

cells 

cells 

cells 

cells 

cells 

cells 

cells 

Group  means 


0.125 

kHz 

0.97 

1.97 

7.95 

16.08 

8.67 

0.28 

0.43 

0.25 

kHz 

0.42 

1 .  38 

0.93 

2.13 

1.48 

0.03 

0.00 

0.5 

kHz 

0.40 

0.55 

1.13 

1.42 

1.03 

0.33 

0.52 

1 

kHz 

1.87 

11.63 

13.42 

9.55 

11.53 

2.22 

3.08 

2 

kHz 

6.68 

20.12 

20.05 

19.22 

19.79 

6.38 

7.62 

4 

kHz 

1.23 

8.53 

9.30 

9.17 

9.00 

0.25 

0.47 

8 

kHz 

1.57 

4.65 

4.27 

4.15 

4.36 

1.15 

1.02 

16 

kHz 

0.40 

1.72 

1.88 

2.33 

1.98 

0.17 

0.15 

Group  standard 

deviations 

0.125 

kHz 

0.89 

2.01 

6.59 

8.15 

5.01 

0.56 

0.84 

0.25 

kHz 

0.66 

0.96 

0.95 

1.48 

0.72 

0.08 

0.00 

0.5 

kHz 

0.36 

0  35 

0.90 

1.69 

0.66 

0.77 

1.27 

1 

kHz 

3.99 

23.73 

24.18 

13.51 

19.4  3 

5.43 

7.41 

2 

kHz 

9.59 

37.02 

36.33 

34.29 

35.87 

10.37 

10.65 

4 

kHz 

1.34 

18.28 

21.31 

21.87 

20.48 

0.61 

1.00 

8 

kHz 

1.88 

5.95 

6.24 

6.07 

6.03 

2.10 

1.64 

16 

kHz 

0.36 

1.72 

1.30 

1.24 

1.26 

0.27 

0.25 
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Frequency  (kHz) 
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Suitinary  data  for  the  group  exposed  to: 


3550  Hz  center  frequency,  134  dB  peak  SPL 


Animal  # 

P15 

_ 

Con?)leted  the  entire  protocol 

P16 

- 

Completed  the  entire  protocol 

P25 

- 

Conpleted  the  entire  protocol 

P32 

- 

Completed  the  entire  protocol 

P40 

- 

Completed  the  entire  protocol 

P60 

- 

Conpleted  the  entire  protocol 

r' 


3550  Hz  center  frequency,  134  dB  peak  SPL 
Preexposure  thresholds  (dB  SPL) 


Animal\kHz  0.1 

0.2 

0.5 

1.0 

1.4 

2.0 

2.8 

4.0 

5.7 

8.0 

PI  5 

22.0 

11.0 

3.0 

1.0 

2.0 

-2.0 

4.0 

0.0 

9.0 

6.0 

P16 

24.0 

5.0 

5.0 

3.0 

4.0 

2.0 

2.0 

0.0 

3.0 

0.0 

P25 

24.0 

3.0 

5.0 

3.0 

2.0 

2.0 

0.0 

0.0 

7.0 

2.0 

P32 

21.0 

10.0 

2.0 

2.0 

1.0 

-5.0 

1.0 

1.0 

0.0 

5.0 

P40 

23.0 

4.0 

-2.0 

2.0 

1.0 

-1.0 

7.0 

7.0 

0.0 

5.0 

P60 

24.0 

11.0 

-1.0 

1.0 

6.0 

0.0 

0.0 

6.0 

3.0 

4.0 

Mean 

23.0 

7.3 

2.0 

2.0 

2.7 

-0.7 

2.3 

2.3 

3.7 

3.7 

S.D. 

1.3 

3.7 

3.0 

0.9 

2.0 

2.7 

2.7 

3.3 

3.7 

2.3 

Postexposure 

thresholds  I 

[dB  SPL) 

Animal\kHz 

;  0.1 

0.2 

0.5 

1.0 

1.4 

2.0 

2.8 

4.0 

5.7 

8.0 

P15 

50.0 

39.0 

31.0 

35.0 

50.0 

52.0 

50.0 

44.0 

43.0 

42.0 

P16 

60.0 

55.0 

49.0 

47.0 

48.0 

48.0 

52.0 

42.0 

45.0 

52.0 

P25 

36.0 

27.0 

33.0 

25.0 

26.0 

22.0 

18.0 

10.0 

29.0 

30.0 

P32 

28.6 

19.6 

3.6 

17.6 

22.6 

26.6 

32.6 

22.6 

17.6 

16.6 

P40 

40.2 

35.0 

29.0 

33.0 

38.0 

34.0 

36.0 

42.2 

33.0 

34.2 

P60 

38.6 

31.6 

27.6 

29.6 

36.6 

32.6 

34.6 

32.6 

27.6 

28.6 

Mean 

42.2 

34.5 

28.9 

31.2 

36.9 

35.9 

37.2 

32.2 

32.5 

33.9 

S.D. 

11.1 

12.1 

14.6 

9.9 

11.1 

11.8 

12.5 

13.6 

10.3 

12.1 

Permanent 

threshold  shift 

(dB) 

Animal\kHz  0.1 

0.2 

0.5 

1.0 

1.4 

2.0 

2.8 

4.0 

5.7 

8.0 

P15 

28.0 

28.0 

28.0 

34.0 

48.0 

54.0 

46.0 

44.0 

34.0 

36.0 

P16 

36.0 

50.0 

44.0 

44.0 

44.0 

46.0 

50.0 

42.0 

42.0 

52.0 

P25 

12.0 

24.0 

28.0 

22.0 

24.0 

20.0 

18.0 

10.0 

22.0 

28.0 

P32 

7.6 

9.6 

1.6 

15.6 

21.6 

31.6 

31.6 

21.6 

17.6 

11.6 

P40 

17.2 

31.0 

31.0 

31.0 

37.0 

35.0 

29.0 

35.2 

33.0 

29.2 

P60 

14.6 

20.6 

28.6 

28.6 

30.6 

32.6 

34.6 

26.6 

24.6 

24.6 

Mean 

19.2 

27.2 

26.9 

29.2 

34.2 

36.5 

34.9 

29.9 

28.9 

30.2 

S.D. 

10.7 

13.4 

13.8 

9.8 

10.7 

11.9 

n.7 

13.0 

9.0 

13.4 

Temporary  Threshold  Shift  (dB) :  3550  Hz  center  frequency,  134  dB  peak  SPL 
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Temporary  Threshold  Shift  (dB) :  3550  Hz  center  frequency,  134  dB  peak  SPL 
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3550  Hz  center  frequency,  134  dB  peak  SPL 


Total  number 

of  cochlear 

sensory 

cells  missing 

1st  row 

2nd  row 

3rd  row 

Total 

Animal 

Inner 

outer 

outer 

outer 

outer 

number 

hair 

hair 

hair 

hair 

hair 

cells 

cells 

cells 

cells 

cells 

P15 

35 

1360 

1295 

1239 

3894 

P16 

370 

1252 

1350 

1161 

3763 

P25 

301 

731 

693 

641 

2065 

P32 

14 

409 

427 

589 

1425 

P40 

91 

527 

477 

519 

1523 

P60 

31 

690 

66  5 

716 

2071 

Group  mean 

140 

2457 

S.D. 

155 

1096 

S.E. 

63 

448 

Total  sensory  cell  losses  over  octave  band  lengths  of  the 
cochlea  centered  at  the  frequencies  indicated 


Octave  band 
center 
frequency 


Inner 

hair 

cells 


Outer 

hair 

cells 


Group  means 


Standard  deviations 


0.125  kHz 

4.2 

86.7 

0.25  kHz 

1.3 

127.0 

0.5  kHz 

6.7 

57.2 

1  kHz 

38.2 

420.5 

2  kHz 

64.2 

619.7 

4  kHz 

13.8 

562.3 

8  kHz 

9.7 

526.0 

16  kHz 

2.3 

57.5 

0.125 

kHz 

3.5 

34.4 

0.25 

kHz 

2.0 

149.4 

0.5 

kHz 

12.5 

67.5 

1 

kHz 

46.7 

220.7 

2 

kHz 

88.2 

284.2 

4 

kHz 

15.0 

330.4 

8 

kHz 

19.3 

268.0 

16 

kHz 

1.9 

97.9 
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3550  Hz  center  frequency,  134  dB  peak  SPL 


Total  sensory  cell  losses  over  octa  e  band  frequencies 


1st  row 

2nd  row 

3rd  row 

Comb. 

Inner 

outer 

outer 

outer 

outer 

Inner 

Outer 

hair 

hail- 

hail- 

hair 

hail- 

pillar 

pillar 

cells 

cells 

cells 

cells 

cells 

cells 

cells 

Chinchilla 

P15D 

125  kHz 

7 

71 

47 

29 

147 

2 

2 

.25  kHz 

1 

178 

137 

90 

405 

0 

1 

0.5  kHz 

2 

58 

28 

26 

112 

0 

1 

1  kHz 

10 

200 

236 

179 

615 

15 

44 

2  kHz 

6 

306 

301 

303 

910 

7 

40 

4  kHz 

5 

307 

304 

302 

913 

3 

21 

8  kHz 

2 

228 

234 

277 

739 

10 

31 

16  kHz 

2 

12 

8 

33 

53 

0 

0 

TOTALS 

35 

1360 

1295 

1239 

3894 

37 

140 

Chinchilla  P16D 

125  kHz 

2 

10 

35 

38 

83 

2 

1 

.25  kHz 

0 

11 

10 

44 

65 

0 

1 

0.5  kHz 

0 

76 

73 

20 

169 

0 

0 

1  kHz 

85 

187 

256 

142 

585 

180 

114 

2  kHz 

230 

308 

308 

308 

924 

496 

308 

4  kHz 

44 

304 

305 

279 

888 

no 

73 

8  kHz 

4 

261 

277 

257 

795 

3 

2 

16  kHz 

5 

95 

86 

73 

254 

1 

0 

TOTALS 

370 

1252 

1350 

1161 

3763 

792 

499 

Chinchilla  P25D 

125  kHz 

2 

13 

18 

12 

43 

1 

0 

.25  kHz 

5 

8 

7 

7 

22 

0 

0 

0.5  kHz 

32 

14 

9 

8 

31 

2 

4 

1  kHz 

109 

267 

211 

146 

624 

2 

6 

2  kHz 

92 

1  28 

125 

120 

373 

4 

1 

4  kHz 

12 

54 

64 

83 

201 

0 

4 

8  kHz 

49 

243 

253 

259 

755 

113 

135 

16  kHz 

0 

4 

6 

6 

lb 

0 

0 

TOTALS 

301 

731 

693 

641 

2065 

122 

150 
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3550  Hz  center  frequency,  134  dB  peak  SPL 

Total  sensory  cell  losses  over  octave  band  frequencies 

1st  row  2nd  row  3rd  row  Comb. 

Inner  outer  outer  outer  outer  Inner  Outer 

hair  hair  hair  hair  hair  pillar  pillar 

cells  cells  cells  cells  cells  cells  cells 


Chinchilla  P32D 


0.125  kHz 

3 

11 

26 

32 

69 

0 

3 

0.25  kHz 

0 

25 

1 

33 

59 

0 

0 

0.5  kHz 

0 

4 

0 

7 

11 

0 

0 

1  kHz 

2 

22 

21 

45 

88 

0 

0 

2  kHz 

1 

46 

67 

110 

223 

5 

13 

4  kHz 

5 

209 

214 

242 

665 

6 

24 

8  kRz 

2 

91 

97 

119 

307 

5 

16 

16  kHz 

1 

1 

1 

1 

3 

1 

0 

TOTALS 

14 

409 

427 

589 

1425 

17 

56 

Chinchilla  P40D 


0.125 

kHz 

10 

21 

21 

44 

86 

2 

1 

0.25 

kHz 

2 

7 

3 

12 

22 

1 

0 

0.5 

kHz 

1 

5 

1 

0 

6 

0 

1 

1 

kHz 

21 

113 

111 

71 

295 

34 

18 

2 

kHz 

46 

242 

178 

162 

582 

85 

49 

4 

kHz 

8 

23 

34 

86 

143 

1 

0 

8 

kHz 

1 

109 

128 

143 

380 

0 

4 

16 

kHz 

2 

7 

1 

1 

9 

0 

0 

TOTALS 

91 

527 

477 

519 

1523 

123 

73 

Chinchilla  P60D 


0.125 

kHz 

1 

29 

22 

41 

92 

0 

3 

0.25 

kHz 

0 

52 

64 

73 

189 

0 

0 

0.5 

kHz 

5 

1 

2 

11 

14 

0 

0 

1 

kHz 

2 

114 

103 

99 

316 

4 

13 

2 

kHz 

10 

253 

231 

222 

706 

29 

42 

4 

kHz 

9 

185 

181 

198 

564 

12 

50 

8 

kHz 

0 

52 

61 

67 

180 

5 

10 

16 

kHz 

4 

4 

1 

5 

10 

0 

0 

TOTALS 

31 

690 

665 

716 

2071 

50 

118 
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3550  Hz  center  frequency,  134  dB  peak  SPL 


Total  sensory  cell  losses  over  octave  band  frequencies 


1st  row  2nd  row  3rd  row  Comb. 


Inner 

outer 

outer 

outer 

outer 

Inner 

Outer 

hair 

hair 

hair 

hair 

hair 

pillar 

pillar 

cells 

cells 

cells 

cells 

cells 

cells 

cells 

Group  means 

0.125  kHz  4.2 

25.8 

28.2 

32.7 

86.7 

1.2 

1.7 

0.25 

kHz 

1.3 

46.8 

37.0 

43.2 

127.0 

0.2 

0.3 

0.5 

kHz 

6.7 

26 . 3 

18.8 

12.0 

57.2 

0.3 

1.0 

1 

kHz 

38.2 

150.5 

156.3 

113.7 

420.5 

39.2 

32.5 

2 

kHz 

64,2 

213.8 

201.7 

204.2 

619.7 

104.3 

75.5 

4 

kHz 

13.8 

180.3 

183.7 

198.3 

562.3 

22.0 

28.7 

8 

kHz 

9.7 

164.0 

175.0 

187.0 

526.0 

22.7 

33.0 

16 

kHz 

2.3 

20.5 

17.2 

19.8 

57.5 

0.3 

0.0 

TOTALS 

140.3 

828.2 

817.8 

810.8 

2456.8 

190.2 

172.7 

Group  standard 

deviations 

0.125 

kHz 

3.5 

23.3 

10.9 

11.6 

34.4 

1.0 

1.2 

0.25 

kHz 

2.0 

66.5 

54.4 

33.1 

149.4 

0.4 

0.5 

0.5 

kHz 

12.5 

32.3 

28.5 

9.4 

67.5 

0.8 

1.5 

1 

kHz 

46.7 

85.6 

92.2 

50.7 

220.7 

70.1 

42.7 

2 

kHz 

88.2 

105.1 

96.5 

87.9 

284.2 

194.3 

115.4 

4 

kHz 

15.0 

120.7 

115.6 

95.0 

330.4 

43.3 

28.0 

8 

kHz 

19.3 

90.2 

90.8 

88.5 

268.0 

44.4 

51.0 

16 

kHz 

1.9 

36.7 

33.9 

28.7 

97.9 

0.5 

0.0 

TOTALS 

154.9 

389.2 

404.7 

309.2 

1096.4 

298.1 

164.1 

331 


3550  Hz  center  frequency,  134  dB  peak  SPL 
Percent  sensory  cell  losses  over  octave  band  frequencies 


Inner 
hai  r 
cells 

Chinchilla  P15D 

1st  row 
outer 
hair 
cells 

2nd  row 
outer 
hair 
cells 

3rd  row 
outer 
hair 
cells 

Comb. 

outer 

hair 

cells 

Inner 

pillar 

cells 

Outer 

pillar 

cells 

0.125 

kHz 

5.1 

39.2 

25.9 

16.0 

27.0 

0.7 

1.1 

0.25 

kHz 

0.4 

56.1 

43.2 

28.3 

42.5 

0.0 

0.3 

0.5 

kHz 

0.8 

18.4 

8.8 

8.2 

11.8 

0.0 

0.3 

1 

kHz 

4.2 

66.2 

78.1 

59.2 

67.8 

3.0 

14.5 

2 

kHz 

2.6 

99.3 

97.7 

98.3 

98.4 

1.4 

12.9 

4 

kHz 

2.0 

100.0 

99.0 

98.3 

99.1 

0.6 

6.8 

8 

kHz 

0.8 

74.0 

75.9 

89.9 

79.9 

2.0 

10.0 

16 

kHz 

0.8 

4.1 

2.7 

11.3 

6.0 

0.0 

0.0 

Chinchilla  P16D 

0.125  kHz  1.4 

5.5 

19.3 

20.9 

15.2 

0.7 

0.5 

0.25 

kHz 

0.0 

3.4 

3.1 

13.9 

6.8 

0.0 

0.3 

0.5 

kHz 

0.0 

24.0 

23.1 

6.3 

17.8 

0.0 

0.0 

1 

kHz 

36.4 

62.1 

85.0 

47.1 

64.7 

37.0 

37.8 

2 

kHz 

100.4 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

4 

kHz 

18.1 

99.0 

99.3 

90.8 

96.4 

22.1 

23.7 

8 

kHz 

1.6 

84.7 

89.9 

83.4 

86.0 

0.6 

0.6 

16 

kHz 

2.1 

32.6 

29.5 

25.0 

29.0 

0.2 

0.0 

Chinchilla  P25D 

0.125  kHz  1.4 

7 . 3 

10.1 

6.7 

8.0 

0.3 

0.0 

0.25 

kHz 

2.1 

2.5 

2 . 2 

2.2 

2.3 

0.0 

0.0 

0.5 

kHz 

13.7 

4.5 

2!9 

2.5 

3.3 

0.4 

1.2 

1 

kHz 

47.8 

90.8 

71.7 

49.6 

70.7 

0.4 

2.0 

2 

kHz 

41.0 

42.5 

41.5 

39.8 

41.3 

0.8 

0.3 

4 

kHz 

5.0 

17.9 

21.2 

27.5 

22.2 

0.0 

1.3 

8 

kHz 

20.1 

80.7 

84.0 

86.0 

83.6 

23.2 

44.8 

16 

kHz 

0.0 

1.4 

2.1 

2.1 

1.9 

0.0 

0.0 
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3550  Hz  center  frequency,  134  dB  peak  SPL 

Percent  sensory  cell  losses  over  octave  band  frequencies 

1st  row  2nd  row  3rd  row  Comb. 

Inner  outer  outer  outer  outer  Inner  Outer 

hair  hair  hair  hair  hair  pillar  pillar 

cells  cells  cells  cells  cells  cells  cells 


Chinchilla  P32D 


0.125 

kHz 

2.1 

5.8 

13.9 

17.1 

12.3 

0.0 

1.6 

0.25 

kHz 

0.0 

7.6 

0.3 

10.0 

6.0 

0.0 

0.0 

0.5 

kHz 

0.0 

1.2 

0.0 

2.1 

1.1 

0.0 

0.0 

1 

kHz 

0.8 

7.0 

6.7 

14.4 

9.4 

0.0 

0.0 

2 

kHz 

0.4 

13.8 

20.2 

33.2 

22.4 

0.9 

3.9 

4 

kHz 

1.9 

65.7 

67.2 

76.1 

69.7 

1.1 

7.5 

8 

kHz 

0.7 

28.6 

30.5 

37.4 

32.2 

0.9 

5.0 

16 

kHz 

0.4 

0.3 

0.3 

0.3 

0.3 

0.2 

0.0 

Chinchilla  P40D 


.125  kHz 

7.0 

11.2 

11.2 

23.5 

15.3 

0.7 

0.5 

0.25  kHz 

0.8 

2.1 

0.9 

3.6 

2.2 

0.1 

0.0 

0.5  kHz 

0.4 

1.5 

0.3 

0.0 

0.6 

0.0 

0.3 

1  kHz 

8.7 

36.2 

35.5 

22.7 

31.5 

6.7 

5.7 

2  kHz 

19.4 

76.1 

55.9 

50.9 

61.0 

16.5 

15.4 

4  kHz 

3.1 

7.2 

10.6 

26.9 

14.9 

0.1 

0.0 

8  kHz 

0.3 

34.1 

40.1 

44.8 

35,7 

0.0 

1 . 2 

16  kHz 

0.7 

2.2 

0.3 

0.3 

0.9 

0.0 

0.0 

Chinchilla  P60D 


0.125 

kHz 

0.7 

15.7 

11.9 

22.2 

16.6 

0.0 

1.6 

0.25 

kHz 

0.0 

16.1 

19.8 

22.6 

19.5 

0.0 

0.0 

0.5 

kHz 

2.0 

0.3 

0.6 

3 . 4 

1.4 

0.0 

0.0 

1 

kHz 

0.8 

37.1 

33.5 

32.2 

34.3 

0.8 

4.2 

2 

kHz 

4.3 

80.8 

7  3.8 

70.9 

75.2 

5.7 

13.4 

4 

kHz 

3.6 

59.1 

57.8 

63.2 

60.0 

2.3 

15.9 

8 

kHz 

0.0 

16.6 

19.4 

21.4 

19.1 

0.9 

3.1 

16 

kHz 

1.7 

1.3 

0.3 

1.7 

1.1 

0.0 

0.0 
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3550  Hz  center  frequency,  134  dB  peak  SPL 
Percent  sensory  cell  losses  over  octave  band  frequencies 


1st  row 

2nd  row 

3rd  row 

Comb. 

Inner 

outer 

outer 

outer 

outer 

Inner 

Outer 

hair 

hair 

hair 

hair 

hair 

pillar 

pillar 

cells 

cells 

cells 

cells 

cells 

cells 

cells 

Group  means 

0.125 

kHz 

2.95 

14.12 

15.38 

17.73 

15.74 

0.40 

0.88 

0.25 

kHz 

0.55 

14.63 

11.58 

13.43 

13.22 

0.02 

0.10 

0.5 

kHz 

2.82 

8.32 

5.95 

3.75 

6.01 

0.07 

0.30 

1 

kHz 

16.45 

49.90 

51.75 

37.53 

46.39 

7.98 

10.70 

2 

kHz 

28.02 

68.75 

64.85 

65.52 

66.37 

20.88 

24.32 

4 

kHz 

5.62 

58.15 

59.18 

63.80 

60.38 

4.37 

9.20 

e 

kHz 

3.92 

53.12 

56.63 

60.48 

56.74 

4.60 

10.78 

16 

kHz 

0.95 

6.98 

5.87 

6.78 

6.54 

0.07 

0.00 

Group  standard 

deviations 

0.125 

kHz 

2.51 

12.88 

6.09 

6.14 

6.33 

0.35 

0.66 

0.25 

kHz 

0.82 

20.98 

17.14 

10.39 

15.70 

0.04 

0.15 

0.5 

kHz 

5.38 

10.23 

9.03 

2.99 

7.13 

0.16 

0.46 

1 

kHz 

20.40 

29.26 

31.06 

17.26 

25.01 

14.43 

14.19 

2 

kHz 

38.61 

34.11 

31.67 

29.02 

31.08 

39.22 

37.55 

4 

kHz 

6.22 

39.23 

37.59 

30.82 

35.80 

8.73 

9.06 

8 

kHz 

7,95 

29.97 

30.23 

29.49 

29.74 

9.14 

17.00 

16 

kHz 

0.80 

12.61 

11.63 

9.84 

11.21 

0.10 

0.00 
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Summary  data  for  the  group  exposed  to: 


3550  Hz  center  frequency,  139  dB  peak  SPL 


Animal  # 

S44 

- 

Completed  the  entire  protocol 

S54 

- 

Completed  the  entire  protocol 

S59 

- 

Completed  the  entire  protocol 

S67 

- 

Completed  the  entire  protocol 

S79 

- 

Completed  the  entire  protocol 

S83 

- 

Completed  the  entire  protocol 

341 


3550  Hz  center  frequency,  139  dB  peak  SPL 
Preexposure  thresholds  (dB  SPL) 


Animal\kHz  0.1 

0.2 

0.5 

1.0 

1.4 

2.0 

2.8 

4.0 

5.7 

8.0 

S44 

18.0 

13.0 

3.0 

3.0 

4.0 

2.0 

6.0 

2.0 

5.0 

14.0 

S54 

25.0 

4.0 

4.0 

4.0 

1.0 

1.0 

3.0 

3.0 

4.0 

1.0 

S59 

24.0 

9.0 

3.0 

3.0 

0.0 

4.0 

2.0 

6.0 

-1.0 

4.0 

S67 

21.0 

6.0 

0.0 

-2.0 

-1.0 

3.0 

1.0 

5.0 

6.0 

3.0 

S79 

24.0 

3.0 

5.0 

1.0 

2.0 

0.0 

0.0 

0.0 

3.0 

0.0 

S83 

25.0 

12.0 

2.0 

-1.0 

-1.0 

-1.0 

1.0 

3.0 

0.0 

7.0 

Mean 

22.8 

7.8 

2.8 

1.3 

0.8 

1.5 

2.2 

3.2 

2.8 

4.8 

S.D. 

2.8 

4.2 

1.7 

2.4 

1.9 

1.9 

2.1 

2.1 

2.8 

5.1 

Postexposure 

thresholds  I 

[dB  SPL) 

Animal\kHz  0.1 

0.2 

0.5 

1.0 

1.4 

2.0 

2.8 

4.0 

5.7 

8.0 

S44 

67.0 

52.0 

44.0 

64.0 

67.0 

61.0 

63.0 

59.0 

58.0 

57.0 

S54 

40.8 

33.8 

27.8 

33.6 

34.8 

42.8 

42.8 

42.8 

43.8 

40.8 

S59 

39.8 

28.8 

29.0 

37.0 

40.0 

54.0 

50.0 

46.0 

41.0 

48.0 

S67 

40.0 

49.0 

33.0 

53.0 

56.0 

50.0 

58.0 

50.0 

55.0 

54.0 

S79 

34.6 

29.6 

31.6 

43.6 

38.6 

48.6 

52.6 

42.6 

47.6 

48.6 

S83 

38.0 

40.8 

31.0 

33.0 

42.0 

32.0 

44.0 

38.0 

45.0 

40.0 

Mean 

43.4 

39.0 

32.7 

44.0 

46.4 

48.1 

51.7 

46.4 

48.4 

48.1 

S.D. 

11.8 

9.9 

5.8 

12.3 

12.4 

9.9 

7.9 

7.3 

6.7 

6.8 

Permanent 

threshold  shift 

(dB) 

Aniinal\kHz  0.1 

0.2 

0.5 

1.0 

1.4 

2.0 

2.8 

4.0 

5.7 

8.0 

S44 

49.0 

39.0 

41.0 

61.0 

63.0 

59.0 

57.0 

57.0 

53.0 

43.0 

S54 

15.8 

29.8 

23.8 

29.6 

33.8 

41.8 

39.8 

39.8 

39.8 

39.8 

S59 

15.8 

19.8 

26.0 

34.0 

40.0 

50.0 

48.0 

40.0 

42.0 

44.0 

S67 

19.0 

43.0 

33.0 

55.0 

57.0 

47.0 

57.0 

45.0 

49.0 

51.0 

S79 

10.6 

26.6 

26.6 

42.6 

36.6 

48.6 

52.6 

42.6 

44.6 

48.6 

S83 

13.0 

28.8 

29.0 

34.0 

43.0 

33.0 

43.0 

35.0 

45.0 

33.0 

Mean 

20.5 

31.2 

29.9 

42.7 

45.6 

46.6 

49.6 

43.2 

45.6 

43.2 

S.D. 

14.2 

8.5 

6.3 

12.7 

11.8 

8.7 

7.2 

7.5 

4.8 

6.4 

34a 


Temporary  Threshold  Shift  (dB) :  3550  Hz  center  frequency,  139  dB  peak  SPL 
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Temporary  Threshold  Shift  (dB) :  3550  Hz  center  frequency,  139  dB  peak  SPL 
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3550  Hz  center  frequency,  139  dB  peak  SPL 


Total  number 

of  cochlear 

sensory 

cells  missing 

1st  row 

2nd  row 

3rd  row 

Total 

Animal 

Inner 

outer 

outer 

outer 

outer 

number 

hair 

hai  r 

hair 

hair 

hair 

cells 

cells 

cells 

cells 

cells 

S44 

314 

1430 

1611 

1383 

4424 

S54 

174 

2036 

1792 

1650 

5478 

S59 

450 

1790 

1754 

1457 

5001 

S67 

318 

1803 

1838 

1755 

5396 

S79 

131 

1523 

1414 

1418 

4355 

S83 

298 

1837 

1806 

1779 

5422 

Group 

mean  281 

5013 

S.D. 

114 

512 

S.E. 

47 

209 

Total  sensory  cell  losses  over  octave  band  lengths  of  the 
cochlea  centered  at  the  frequencies  indicated 


Octave  band 

Inner 

Outer 

center 

hair 

hair 

frequency 

cells 

cells 

Group  means 

0.125  kHz 

4.2 

70.5 

0.25  kHz 

6.5 

67.2 

0.5  kHz 

4.5 

382.7 

1  kHz 

39.8 

805.8 

2  kHz 

80.8 

983.8 

4  kHz 

42.2 

965.2 

8  kHz 

35.8 

979.3 

16  kHz 

67.0 

758.2 

Standard  deviations 

0.125  kHz 

4.6 

69.7 

0.25  kHz 

4.8 

44.4 

0.5  kHz 

2.5 

161.7 

1  kHz 

26.7 

204.0 

2  kHz 

79.3 

29.7 

4  kHz 

41.6 

63.9 

8  kHz 

33.0 

32.2 

16  kHz 

58.7 

283.1 
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3550  Hz  center  frequency,  139  dB  peak  SPL 

Total  sensory  cell  losses  over  octave  band  frequencies 

1st  row  2nd  row  3rd  row  Comb. 

Inner  outer  outer  outer  outer  Inner  Outer 

hair  hair  hair  hair  hair  pillar  pillar 

cells  cells  cells  cells  cells  cells  cells 


Chinchilla  S44D 


0.125  kHz 

1 

2 

23 

46 

71 

0 

1 

0.25  kHz 

3 

13 

6 

28 

47 

0 

0 

0.5  kHz 

1 

71 

106 

33 

210 

0 

0 

1  kHz 

27 

139 

213 

78 

430 

56 

32 

2  kHz 

200 

328 

333 

326 

987 

433 

269 

4  kHz 

21 

295 

300 

257 

852 

3 

1 

8  kHz 

41 

317 

327 

309 

953 

0 

0 

16  kHz 

20 

265 

303 

306 

874 

6 

3 

TOTALS 

314 

1430 

1611 

1383 

4424 

498 

306 

Chinchilla  S54D 


0.125  kHz 

9 

98 

71 

38 

207 

0 

1 

0.25  kHz 

13 

77 

9 

32 

118 

0 

0 

0.5  kHz 

7 

271 

136 

49 

456 

0 

3 

1  kHz 

39 

306 

292 

248 

846 

51 

15 

2  kHz 

44 

324 

324 

324 

972 

100 

70 

4  kHz 

13 

323 

323 

322 

968 

32 

42 

8  kHz 

4 

323 

323 

323 

969 

10 

47 

16  kHz 

45 

314 

314 

314 

942 

21 

19 

TOTALS 

174 

2036 

1792 

1650 

5478 

214 

197 

Chinchilla  S59D 


0.125 

kHz 

11 

6 

7 

5 

18 

0 

1 

0.25 

kHz 

6 

85 

6 

38 

129 

0 

0 

0.5 

kHz 

5 

143 

184 

26 

353 

2 

4 

1 

kHz 

22 

300 

301 

132 

733 

32 

31 

2 

kHz 

161 

323 

323 

323 

969 

338 

288 

4 

kHz 

100 

322 

322 

322 

966 

166 

255 

8 

kHz 

82 

322 

322 

322 

966 

116 

117 

16 

kHz 

53 

289 

289 

289 

867 

95 

83 

TOTALS 

450 

1790 

1754 

1457 

5001 

749 

779 

c 
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3550  Hz  center  frequency,  139  dB  peak  SPL 


Total  sensory 

cell  loss 

es  over 

octave 

band  frequencie 

1st  row  2nd  row 

3rd  row 

Comb. 

Inner 

outer 

outer 

outer 

outer 

Inner 

Oute  r 

hair- 

hair 

hair 

hai  r 

hair 

pillar 

pi  11a 

cells 

cells 

cells 

cells 

cells 

cells 

cells 

Chinchilla  S67D 

1.12^  kHz 

0 

7 

6 

11 

24 

0 

3 

0.25  kHz 

2 

12 

5 

12 

29 

0 

0 

0.5  kHz 

5 

199 

199 

78 

476 

3 

V/ 

8 

1  kHz 

61 

320 

333 

338 

991 

128 

131 

2  kHz 

47 

347 

347 

347 

1041 

70 

113 

4  kHz 

91 

348 

348 

348 

1044 

135 

149 

8  kHz 

13 

346 

347 

346 

1039 

4 

16 

16  kHz 

99 

224 

253 

275 

752 

131 

104 

TOTALS 

318 

1803 

1838 

1755 

5396 

471 

524 

Chinchilla  S79D 

.125  kHz 

2 

4 

16 

28 

48 

0 

1 

0.25  kHz 

3 

3 

8 

37 

48 

0 

0 

0.5  kHz 

2 

138 

36 

20 

194 

0 

5 

1  kHz 

81 

314 

304 

280 

898 

165 

112 

2  kHz 

17 

334 

334 

309 

977 

20 

31 

4  kHz 

10 

334 

334 

334 

1002 

24 

149 

8  kHz 

8 

327 

332 

"33 

992 

21 

89 

16  kHz 

8 

69 

50 

11 

196 

0 

2 

TOTALS 

131 

1523 

1414 

1418 

4355 

230 

389 

Chinchilla  S83D 

.125  kHz 

2 

24 

16 

15 

55 

0 

4 

0.25  kHz 

12 

15 

8 

9 

32 

0 

0 

0.5  kHz 

7 

220 

204 

183 

607 

2 

5 

1  kHz 

9 

313 

313 

311 

937 

7 

73 

2  kHz 

16 

320 

320 

317 

957 

12 

113 

4  kHz 

18 

320 

320 

319 

959 

26 

66 

8  kHz 

67 

319 

319 

319 

957 

144 

122 

16  kHz 

167 

306 

306 

306 

918 

260 

176 

TOTALS 

298 

1837 

1806 

1779 

5422 

451 

559 

349 


3550  Hz  center  frequency,  139  dB  peak  SPL 


Total  sensory  cell  losses  over  octave  band  frequencie 


1st  row  2nd  row  3rd  row  Comb. 


Inner 

outer 

outer 

outer 

outer 

Inner 

Outer 

hair 

hair 

hair 

hair 

hair 

pillar 

pilla 

cells 

cells 

cells 

cells 

cells 

cells 

cells 

Group  means 

0.125 

kHz 

4.2 

23.5 

23.2 

23.8 

70.5 

0.0 

1.8 

0.25 

kHz 

6.3 

34.2 

7.0 

26.0 

67.2 

0.0 

0.0 

0.5 

kHz 

4.5 

173.7 

144.2 

64.8 

382.7 

1.2 

4.2 

1 

kHz 

39.8 

282.0 

292.7 

231.2 

805.8 

73.2 

65.7 

2 

kHz 

80.8 

329.3 

330.2 

324.3 

983.8 

162.2 

147.3 

4 

kHz 

42.2 

323.7 

324.5 

317.0 

965.2 

64.3 

110.3 

8 

kHz 

35.8 

325.7 

328.3 

325.3 

979.3 

49.2 

65.2 

16 

kHz 

67.0 

244.5 

252.5 

261.2 

758.2 

85.5 

64.5 

TOTALS 

280.8 

1736.5 

1702.5 

1573.7 

5012.7 

435.5 

459.0 

Group  standard 

deviations 

0.125 

kHz 

4.6 

37.3 

24.3 

16.2 

69.7 

0.0 

1.3 

0.25 

kHz 

4.8 

36.6 

1.5 

12.6 

44.4 

0.0 

0.0 

0.5 

kHz 

2.5 

70.7 

65.4 

61.5 

161.7 

1.3 

2.6 

1 

kHz 

26.7 

70.4 

41.4 

103.7 

204.0 

60.5 

47.7 

2 

kHz 

79.3 

9.9 

10.0 

12.7 

29.7 

178.5 

106.3 

4 

kHz 

41.6 

17.5 

15.9 

31.3 

63.9 

68.2 

92.2 

8 

kHz 

33.0 

10.5 

10.2 

12.7 

32.2 

63.6 

51.9 

16 

kHz 

58.7 

91.9 

101.5 

91.3 

283.1 

100.4 

69.4 

TOTALS 

114.2 

222.1 

162.1 

176.1 

511.9 

197.5 

206.7 

3550  Hz  center  frequency,  139  dB  peak  SPL 
Percen-  jensory  cell  losses  over  octave  band  frequencies 


r 


1st  row 

2r  3  row 

3rd  row 

Comb. 

Inner 

outer 

01  ter 

outer 

outer 

Inne  r 

Outer 

hair 

hair 

hair 

hair 

hair 

pillar 

pillar 

cells 

cells 

cells 

jells 

cells 

cells 

cells 

Chinchilla  S44D 

0.125 

kHz 

0.6 

1.0 

11.5 

23.0 

11.8 

0.0 

0.5 

0.25 

kHz 

1.1 

3.7 

1.7 

8.0 

4.5 

0.0 

0.0 

0.5 

kHz 

0.3 

20.4 

30.4 

9.4 

20.1 

0.0 

0.0 

1 

kHz 

10.5 

41.7 

63.9 

23.4 

43.0 

10.4 

9.6 

2 

kHz 

79.0 

96.1 

97.6 

95.6 

96.4 

78.8 

78.8 

4 

kHz 

7.7 

86.7 

88.2 

75.5 

83.5 

0.5 

0.2 

8 

kHz 

14.9 

93.2 

96.1 

90.8 

93.4 

0.0 

0.0 

16 

kHz 

7.5 

81.0 

92.6 

93.5 

89.0 

1.1 

0.9 

Chinchilla  S54D 


0.125 

kHz 

6.2 

51.5 

37.3 

20.0 

36.3 

0.0 

0.5 

0.25 

kHz 

5 . 1 

23.1 

2.7 

9.6 

11.8 

0.0 

0.0 

0.5 

kHz 

2.8 

81.6 

40.9 

14.7 

45.7 

0.0 

0.9 

1 

kHz 

15.9 

96.8 

92.4 

78.4 

89.2 

9.9 

4.7 

2 

kHz 

18.1 

100.0 

100.0 

100.0 

100.0 

19.1 

21.6 

4 

kHz 

5.1 

100.0 

100.0 

99.6 

99.9 

6.1 

13.0 

8 

kHz 

1.5 

100.0 

100.0 

100.0 

100.0 

1.9 

14.5 

16 

kHz 

17.7 

100.0 

100.0 

100.0 

100.0 

4.1 

6.0 

Chinchilla  S59D 


0.125 

kHz 

7.6 

3.1 

3.7 

2.6 

3.1 

0.0 

0.5 

0.25 

kHz 

2.4 

25.6 

1.8 

11.4 

12.9 

0.0 

0.0 

0.5 

kHz 

2.0 

43.4 

55.9 

7.9 

35.7 

0.3 

1.2 

1 

kHz 

9.0 

95.2 

95.5 

41.9 

77.5 

6.2 

9.8 

2 

kHz 

67.0 

100.0 

100.0 

100.0 

100.0 

65.0 

89.1 

4 

kHz 

38.6 

100.0 

100.0 

100.0 

100.0 

31.9 

79.1 

8 

kHz 

31.5 

100.0 

100.0 

100.0 

100.0 

22.3 

36.3 

16 

kHz 

27.0 

100.0 

100.0 

100.0 

100.0 

20.4 

28.7 

3S1 


3550  Hz  center  frequency,  139  dB  peak  SPL 
Percent  sensory  cell  losses  over  octave  band  frequencies 


1st  row 

2nd  row 

3rd  row 

Comb. 

Inner 

outer 

outer 

outer 

outer 

Inner 

hair 

hai  r 

hair 

hair 

hai  r 

pillar 

cells 

cells 

cells 

cells 

cells 

cells 

Chinchilla  S67D 

0.125 

kHz 

0.0 

3.4 

2.9 

5.3 

3.9 

0.0 

0.25 

kHz 

0.7 

3.3 

1.4 

3.3 

2.7 

0.0 

0.5 

kHz 

1.8 

56.0 

56.0 

21.9 

44.6 

0.5 

1 

kHz 

23.2 

93.8 

97.6 

99.1 

96.8 

23.3 

2 

kHz 

18.2 

100.0 

100.0 

100.0 

100.0 

12.4 

4 

kHz 

32.6 

100.0 

100.0 

100.0 

100.0 

24.1 

8 

kHz 

4.6 

99.7 

100.0 

99.7 

99.8 

0.7 

16 

kHz 

39.4 

72.0 

81.3 

88.4 

80.6 

26.0 

Chinchilla  S79D 


0.125 

kHz 

1.3 

2.0 

8.1 

14.2 

8.1 

0.0 

0.25 

kHz 

1.1 

0.8 

2.3 

10.7 

4.6 

0.0 

0.5 

kHz 

0.7 

40.2 

10.4 

5.8 

18.8 

0.0 

1 

kHz 

32.0 

96.0 

92.9 

85.6 

91.5 

31.2 

2 

kHz 

6.8 

100.0 

100.0 

92.5 

97.5 

3.7 

4 

kHz 

3.7 

100.0 

100.0 

100.0 

100.0 

4.4 

8 

kHz 

2.9 

97.6 

99.1 

99.4 

98.7 

3.8 

16 

kHz 

3.2 

22.6 

16.4 

25.3 

21.4 

0.0 

Chinchilla  S83D 


0.125 

kHz 

1.4 

12.7 

8.5 

7.9 

9.7 

0.0 

0.25 

kHz 

4.8 

4.5 

2.4 

2.7 

3.2 

0.0 

0.5 

kHz 

2.8 

67.2 

62.3 

55.9 

61.8 

0.3 

1 

kHz 

3.7 

100.0 

100.0 

99.3 

99.8 

1.3 

2 

kHz 

6.7 

100.0 

100.0 

99.0 

99.7 

2.3 

4 

kHz 

7.0 

100.0 

100.0 

99.6 

99.9 

5.0 

8 

kHz 

26.0 

100.0 

100.0 

100.0 

100.0 

27.9 

16 

kHz 

67.6 

100.0 

100.0 

100.0 

100.0 

52.7 
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Outer 

pillar 

cells 


1.4 

0.0 

2.2 

38.4 

32.5 
42.8 

4.6 

33.4 


0.5 

0.0 

1.4 

34.2 

9.2 

44.6 

26.5 

0.6 


2.1 

0.0 

1.5 

23.3 

35.3 
20.6 
38.2 
57.5 


3550  Hz  center  frequency,  139  dB  peak  SPL 
Percent  sensory  cell  losses  over  octave  band  frequencies 


1st  row 

2nd  row 

3rd  row 

Comb. 

Inner 

outer 

outer 

outer 

outer 

Inner 

Outer 

hair 

hair 

hair 

hair 

hair 

pillar 

pillar 

cells 

cells 

cells 

cells 

cells 

cells 

cells 

Group  means 

0.125 

kHz 

2.85 

12.28 

12.00 

12.17 

12.15 

0.00 

0.92 

0.25 

kHz 

2.53 

10.17 

2.05 

7.62 

6.61 

0.00 

0.00 

0.5 

kHz 

1.73 

51.47 

42.65 

19.27 

37.79 

0.18 

1.20 

1 

kHz 

15.72 

87.25 

90.38 

71.28 

82.97 

13.72 

20.00 

2 

kHz 

32.63 

99.35 

99.60 

97.85 

98.93 

30.22 

44.42 

4 

kHz 

15.78 

97.78 

98.03 

95.78 

97.20 

12.00 

33.38 

8 

kHz 

13.57 

98.42 

99.20 

98.32 

98.64 

9.43 

20.02 

16 

kHz 

27.07 

79.27 

81.72 

84.53 

81.84 

17.38 

21.18 

Group  standard 

deviations 

0.125 

kHz 

3.21 

19.67 

12.80 

8.24 

12.28 

0.00 

0.68 

0.25 

kHz 

1.96 

11.08 

0.49 

3.76 

4.53 

0.00 

0.00 

0.5 

kHz 

1.05 

21.60 

19.66 

18.86 

16.52 

0.21 

0.73 

1 

kHz 

10.37 

22.41 

13.29 

31.53 

21.04 

11.26 

14.12 

2 

kHz 

31.91 

1.59 

0.98 

3.13 

1.57 

33.15 

32.14 

4 

kHz 

15.53 

5.43 

4.82 

9.94 

6.73 

12.78 

28.23 

8 

kHz 

12.79 

2.72 

1.56 

3.69 

2.63 

12.33 

16.17 

16 

kHz 

23.81 

30.19 

32.83 

29.40 

30.63 

20.37 

22.76 
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Frequency  (kHz) 
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